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SYMBOL | MEANING SYMBOL | MEANING 
m Addition 4 | Square root 
= Subtraction | | | Cubic root 
x | Multiplication || | Parallel to 
+ Division emm] Perpendicular to 
£ | Plus or Minus ” 2 | Angle 
= Equal to A “Triangle 
* | Not equal to mmi Circle | u 
= Equivalent to О | Square 
= | Approximately equal to Г] Rectangle 
= (ог) = , Congruent | Therefore 
=  dentically equal to | Since (or) because 
X Less than T Pi 
= | Less than ог equal to | S Summation 
> Отеабег than А (or) A° Complement of A 
= | Greater than ог equal to | (or){} | Empty set or null set or void set 
| | Absolute value (A) || Number offelements in the set А 
ос Proportional to P P(A) ] Power set of А 
oo Infinity ЇЇ Similarly 
U Union A | Symmetric difference 
f! Intersection © М Set of Natural numbers 
U Universal set W Set of Whole numbers 
| € |Веопдз to Z Set of all Integers 
€ Does not belong to В | Set of Real numbers 
C Proper subset of |r): | Such that 
= | Subset of or is contained in = х” х seconds 
[4 Not a proper subset of x Is minutes 
g Not a subset of or is not contained in. x ] х degrees 
=  Implies AB Segment AB 
<> | — and is implied by АВ Вау АВ 
. Decimal ÁB | E 
96 Percent [out of 1001 X" x to the power n 


=, 
Е 
p 
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UNS 
11 RELATIONS AND FUNCTIONS 


MIND MAP 





CARTESIAN PRODUCT | 


RELATIONS 


FUNCTIONS 





Into function 





The set of all ordered pairs (a, b) such that ae A and ЬєВ is called the Cartesian product of ` 
non-empty sets А and B and is denoted by А x B. 


For three non-empty sets A, B and C, A x B x C is the set of all ordered triplets having first 
element from A, second element from B and third element from C. 


e 

e 

f? If A and B are two finite sets, then the number of elements in A X B, i.e., n(A x В) = n(A) х n(B). 
f? If either A or В is an infinite set, then A x B is an infinite set. 
e 
e 
e 


If A, B and C are finite sets, then n(A x B x C) = n(A) x n(B) x n(C). 
Two ordered pairs (a, b) and (c, d) are equal if and only if a = c, b = d. 
AxB*B*xAunles А = B. 





 АхВапаВХ A are equivalent sets. 
f? For any three sets A, B and C 
(i) A x (BUC) = (A x B)U(A x C) 
(и) A x (BNC) = (А хВ) (А х C) 
@ AX(B-C)-(AxB)-(AxC) 
@ If ASB, then (A x В) ^ (Bx A) = A? 





ШЕН If A = (1, 3, 5} and B = (2, 3} then 
(i) find A x Band B x A. 
(ii) Is Ax B#Bx A? If not why? 
(iii) Show thatn(A x B)=n(B x A)=n(A) Xn(B) 


501: Given that A = {1, 3, 5} and B = {2,3} | 


AxB = {1,3, 5} x {2, 3} 
=/{(1, 2), (1,3), (3,2), (3,3), 
(5,2), (5,3)} ...(1) 
= {2,3} x {1,3,5} 
= {(2, 1), (2,3), (2, 5), (3,1), 
(3,3), (3,5)} ... (2) 
From (1) and (2) we conclude that A x Bx Bx A 
as (1,2) (2,1) and (1,3) (3,1), etc. 
n(A)23;n(B)-2 
From (1) and (2) we observe that, 
n(AxB) = n(BxA)-6 
we see that, (А) x (B) =3 x 2 = 6 and 
п(В)хп(А)=2х3=6 
Непсе, 
п(АхВ)=п(ВхА)=п(А)хп(В)=6 


ВхА 


Thus, и (A x B) =n (B x A) = n (A) x n (B). 


If A x B = {(3, 2), (3, 4), (5, 2), (5, 4)} then find 
A and B. 
Sol: AxB = {(3, 2) (3, 4) (5, 2), (5, 4)} 
Wehave А = [set of all first co-ordinates 
of elements of A x B}. 
Therefore, A = {3, 5} 
В = [set of all second co-ordinates 


of elements of A x B}. 


Therefore, B = {2, 4} 
Thus A= {3, 5} and B= {2,4}. 


| № 


@ If one of A and B or both A and B are null sets then A x B= 6. 
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ТЕ: А = (xe N|1<x <4}, 
Н B= {xe W|0€x«2) andC- {xe N|x«3]. 
Then verify that 
(i) Ax(BUC) = (AxB)U(AxC) 
(ii) Ах(ВОС) = (Ax В) (АХС) 


Sol: А = {xe N|1<x<4} = (2,3) 
B-íxeW|osx«2) = (0,1) 
С = {xe N|x<3} = {1,2} 
Ax(BUC) = (Ax B)U(A x С) 
BUC z(0,11(,2) 
210,15 2) 
Ax(BUC) 20, 3} x (0, 1, 2} 
-10, 0), (2, 1), (2,2), (3, 0), 
(3, 1), (3, 2)} e) 
A x B ={2, 3} x (0, 1} 
={(2, 0), (2, 1), (3, 0), (3, 1)} 
A x C ={2,3}x {1,2} 
={(2, 1), (2, 2), (3, 1), (3, 2)} 
(Ax B)U(AxC) ={(2,0), (2, 1), (3,0), (3, 1)} 
Y ©, D, 2,2), (3, 1), (3,2}} 
(Ax B)U(AxC) ={(2, 0), (2, 1), (2, 2), (3, 0), 
(3, 1), (3,2) wa (2) 
From (1) and (2), 
Ax (BUC) =(Ax B)U(AxC) is verified. 
Gi) Ах(ВОС) = (AxB)A(AxC) 
BOC = {0,1} (1,2) = (1) 
Ax(BOC) = {2,3}x {1} = (Q2. 1), (3, I} 1) 
AxB = {2, 3} x {0, 1} = {(2, 0), 
(2, 1), (3, 0), (3, D] 
АХС = {2x 3} x {1,2} 
= {(2, 1), (2, 2), (3, 1), (3, 2)} 
(АхВус(АхС) = (02,0), (2,1), (3,0), (3, DEO 
10, 1), (2,2), (3, 1), (3, 2)} 
(AxB)A(AxC) = {0, 1), (3, 1} NS 
From (1) and (2), 
Ax(BOC)= (Ax B)(AxC) is verified. 


G) 








D p 


O — 00 00 
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! 4. If A, Bare the line segments given by the intervals 
Progress Check (~ 4, 3) and (- 2, 3) respectively, represent the 





1. For апу two non-empty sets А and B, A X B is cartesian product of A and B. 
called as TEA « B= {< 4. — 2), (-4.3), G.-2), (3, 3)} 
Cartesian Product 

2. Ifn (A x B) = 20 and n (A) =5 then n (B) is ($ Thinking Corner 
mE (В) -4 1. When will A x В be equal to B x A? 


3.1 A = (- 1, 1) and B = {- 1, 1} then ШОЕА-В-В-А, WhenA-B. 
geometrically describe the set of points of A x B 


AEA B= {-1,-1), C 1 1), (1.20. (1, 1)} 








| 2. Let A = {1,2, 3} and = {х| xisa prime number 
2) Exercise 1.1 less than 10}. Find A х B and B X A. 
1. Find A x B, A x A and B x A if Sol:A-(,2,3; B={2,3,5,7} 
(i) A= (2, -2, 3} and B = (1, - 4} A x B={(1, 2), (1,3), (1,5), (1, 7), (2,2), (2,3), 
(ii) A=B = fp q} (2,5), (2,7), (3,2), (3,3), (3, 5), (3, 7)} 
(iii) А = (m, n]; 8-0 B x A-(Q, 1), (2,2), (2,3), (3, 1), (3,2), (3,3), 
501: i : (5,1), (5,2), (5,3), (7, 1), (7,2), (7,3) 
G) A={2, -2, 3} and B = (1,- 4] | 3. I£B x Az ((- 2, 3), (- 2, 4), (0, 3), (0, 4), (3, 3 
pies pedo PP | LR Ww ), 0,3), (0, 4), (3, 3), 


SAQ, 1), (2, - 4, (7 2,0, 501: From B x A, All the first entries belong to 

(22,74), (3, 1), 4] the set B and all the second entries belong to A. 
АХА = {2,-2, 3} x 2, - 2, 3} : T А = {3,4} 

= {(2,2), (2,-2), (2, 3), (-2, 2), (- 2, - 2), В = {-2,0,3} 


2,3), (3,2), 3, -2), (3,3) 4. If A = (5, 6}, В = (4, 5, 6}, C = (5, 6, 7}, Show 


ВХА = {1,- 4} x {2,-2, 3} 33 
= {(1,2),(1,~2),(1,3), А NSBR: 





(-4,2), (-4,-2), (- 4, 3)} Sol: A = {5,6}, B= (4, 5,6}, С={5, 6,7} 
(i A=B= {p,q} LHS: АХА = {5,6} x {5,6} 
АХВ = {p,q} ра) = {(5, 5), (5,6), (6, 5), (6, 6)} 
Е: ЦЭРЭГ (Фр), (% 9) BxB = (45,6 x (4, 5, 6} 
= ((p ; = {(4,4), (4,5), (4,6), (5,4), (5,5), 
rants omes (a p), (9, at (5, 6), (6, 4), (6, 5), (6, 6)] 
= ((p. p), (p. a), (9р). (9 9) RHS: 
. АХВ = АХА=ВХА CxC = {5, 6, 7} x {5,6,7} 
Since А-8 = 
- = {(5,5), (5,6), (5,7), (6,5), (6, 6), 
- гаа а. р - ull sets, then A x B will deep adi 
either or D are п! sets, en wi = 
ен: (ВхВуг(СхС) = {(5, 5), (5,6), (6, 5), (6, 6)} 
ie, А = 6 (o) B- ф ШИНЕ ИННА 
then АХВ = ф, ВХА = ф AxA -(ВхВ)с(СхС) 
and AxA = {m,n} x [m n] Непсе ргоуе4. 


= {(m, m), (m, n), (n, m), (п, n)] 


С) 





_ -— n = 


O 





mg 


O смен A= 1, 2, 3}, B = {2, 3, 5}, C= {3,4} 
and D = {1, 3, 5}, check if 
(ANC)x(BOD) = (АхВ)с(Сх р) is true? 


S01: A={1,2, 3}, B= {2, 3, 5}, C= {3, 4}, D = {1,3,5} i 


ANC = {3} 
BOD = {3,5} H 
(Anc)x(BaD) = {3} x {3,5} ! 
= 3:3), (3,5) ы (п. 
AxB = {(12), (1,3), (1,5), (2,2), | 
(2,3), (2,5), (3,23, | 
(3,3), (3, 5)} | 
CxD = {(3,1), (3,3), (3,5),(4,1), | 
(4,3), (4,5)} | 


(Ax B)A(CxD) = (3,3), (3,5)р se (2) | 


From (1) and (2), it is clear that 
(ANC)x(BOD) = (АхВ)с(Сх р) 
Hence it is true. 


6. Let A = (xe W|x<2}, B= {xe N|1<x<4} and | 


C = {3, 5}. Verify that 
(i) Ax(BUC) = (Ax B)o(AxC) 
(1) Ax(BAC) = (АхВ)с(АхС) 
(iii) (AUB)xC = (AxG)U(BxC) 
Sol: Given А = {xe W|x<2}> А = {0,1} 
B= (xe N/1<¥<4} = B = {2, 3, 4} 
C= {3,5} 
G) Ax(BUC) = (AxB)U(AxC) 
BUC = {2,3,4,5} 
Ax(BUC) = (0,1) x {2, 3, 4, 5} 


={(0, 2), (0, 3), (0, 4), (0, 5), (1,2), (1,3), (1,4),(1, 5)}--@) i 


AxB = {0,1} x {2,3, 4} 
= {(0, 2), (0, 3), (0, 4), (1,2), 
(1, 3), (1, 4)} 
АХС = {0,1} x {3, 5} 
= {(0, 3), (0, 5), (1, 3), (1, 5)} 
(AxB)U(AxC) = {(0, 2), (0,3), (0, 4), (0,5), 


1,2), (1,3), (1,4, (1,5). | 


From (1) x (2), it is clear that 
Ax(BUC) = (Ax B)U(AxC) 
Hence verified. 
Gi) Ах(Вг\С) = (AxB)^(AxC) 
А ={0,1},B = {2,3, 4}, C = (3,5] 
BAC = (3) 
Ax(BAC) = {0, 1} x {3} 
= {(0,3), (1, 3)} ... (1) 


AxB = {(0,2), (0, 3),(0, 4), (1,2), (1,3), | 
(1,4)} | 


АХС = {(0,3), (0,5), (1, 3), (1, 5)} 
(Ax B)A(AxC)= {(0, 3), (1, 3)) ... (2) 


С 
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From (1) and (2), it is clear that 
Ax(BOC) = (AxB)n(AxC) 





Hence verified. 
(iii) (AUB)xC = (AxC)U(BxC) 
A = (0, 1}, В = {2, 3, 4}, C= {3, 5} 


(AUB) = {0, 1, 2, 3, 4} 
(AUB)xC = {0,1, 2, 3, 4} x {3,5} 
= {(0,3), (0,5), (1, 3), (1,5), (2,3), (2,5), (3,3), 
(3, 5),(4, 3), (4, 5)} XL) 
AxC= {0,1} x {3, 5} 
= {(0, 3), (0, 5), (1, 3), (1, 5)} 
BxC = {2,3, 4} x {3, 5} 
= {(2, 3), (2, 5), (3, 3), (3, 5), 
(4, 3), (4, 5)} 
(AxC)U(BxC) = {(0,3),(0,5),(1,3),(1,5),(2,3), 
(2,5),(3,3),(3,5),(4,3), (4, 5} ... (2) 
From (1) and (2), it is clear that 
(AUB)xC = (AxC)U(BxC) 
Hence verified. 


i 7. Let A is the set of all natural numbers less than 


8, B is the set of all prime numbers less than 8, C 
is the set of even prime number. Verify that 
(i) (A^ В)ХС = (АхС)с\(ВхС) 
(ii) A x (B- C) = (A x B) - (A x C) 
Sol : Given: А’ is the set of all natural numbers 
less TABS аах гадар 
‘B’ is the set of all prime numbers less than 8 


В = {2,3,5,7 
‘C’ is the set of all even prime number 
CDI 


(1) Verify 
(Ас\В)хС = (AxC)A(BxC) 
АСВ = {2,3,5,7 
(Ас\В)хС = {2,3, 5, 7} x (2) 


={(2, 2), (3,2), (5,2), (7,2)} ...(1) 
АХС = {1,2, 3,4,5,6, 7} x (2) 
= {(1, 2), (2, 2), (3, 2), (4,2), 
(5, 2), (6, 2), (7, 2)} 





ВХС = {2,3, 5,7} x {2} 
= {(2, 2), (3, 2), (5, 2), (7, 2)} 
(AxC)n(BxC) = {(2, 2), (3, 2), (5, 2), (7, D} 


From (1) and (2) it is clear that нд) 


(АсуВ)хС = (AxC)n(BxC) 
Hence verified. 
(ii) Verify 
Ax(B-C) = (Ax B) - (Ax C) 
B-C = {2,3, 5,7} - {2} = (3,5, 7} 


_ м pe 
SSS tee 





| Unit - 1 | RELATIONS AND FUNCTIONS 
Ax(B-C) = {1,2,3,4,5,6,7}х {3,5,7} ' AxC = {1,2,3,4,5,6,7} x {2} 

= {(1,3), (1,5), (1,7), (2,3), (2,5), = 
(2,7), (3, 3), (3, 5), (37) (4,3), а 
(4,5), (4,7), (5,3), (5,5), (5,7), , 
(6,3), (6, 5), (6, 7), (7, 3), (7, 5), (АхВ)-(АхС) = ((1,3), (1,5), (1,7), (2,3), 2, 5), 
(2,7) -01) (2,7), (3,3), (3,5), (3,7), (4, 3), 

AxB = {1,2,3, 4,5, 6,7} x {2, 3,5, 7} (4,5), (4,7), (5,3), (5,5), (5,7), 

= {(1,2), (1,3), (1,5), (1,7), (2,2), (6,3), (6, 5), (6,7), (7,3), (7, 5), 
(2,3), (2, 5), (2,7), (3,2), (3,3), (7,7) «x fy 
Ё 5), È ee | 2), (4,3), (4, 2 From (1) and (2), it is clear that 
47» 256,3» (5, э) 6. 7), Ax(B- C) = (Ax B) - (Ax C) 
(6,2), (6,3), (6,5), (6,7), (7,2), 3 
(7,3), 0,55 0,7) 1 Неше 

RELATIONS 






f? Let A and B be two sets. Then a relation R from A to B is a subset of A x B. 
ThusR € Ax B 


f? A and B аге two non-empty sets having ‘m’ and ‘п’ number of elements respectively. Then A х B 
will have ‘mn’ elements. Total number of relations is 2™. 


! 1 
t ! 
р ' 
р ! 
р ' 
| | 
1 ! 
: г A relation from set А to a set В can be represented in any one of the following forms. н 
: (i) Roster form. (ii) Set-Builder form ! 
: (11) An Arrow diagram (iv) А set of ordered pairs { 
; @ If Risa relation from set A to set B, then the set of ай first components or co-ordinates of the | 
р ordered pairs belonging to R is called the domain of R, while the set of ай second components ! 
i or co-ordinates of the ordered pairs in R is called the range of R. Ч 
i f Ina non-empty set A, a relation from A to itself i.e., a subset of A x А is called a relation on set A. i 


` , 


[Г Worked Examples Н The arrow diagram shows a relationship between 


the sets P and Q. Write the relation in (i) Set 


BER Let A = (3, 4, 7, 8} and B = (1, 7, 10}. Which of builder form (ii) Roster form (iii) What is the 
the following sets are relations from A to B? domain and range of В ? 
@ в = (0,7), (4, 7), (7, 10), (8, 1)} Е ж 6 
(i) В, = {(3, 1), (4, 12)} 
(iii) В, = {(3, 7), (4, 10), (7, 7), (7, 8), (8, 11), — 


(8, 7), (8, 10)} | | 


501: АХВ = {(3, 1), (3,7), (3, 10), (4, 1), 
(4,7), (4, 10), (7, 1), (7, 7), 


(7, 10), (8, 1), (8, 7), (8, 10)} Sol: 
(i) We note that, R, c AxB. Thus, В, isa (9) Set builder form of 
relation from A to B. R={@y) ly -х-2,хєР,усО) 
(ii) Here, (4,12) e R, ,but (4,12) Ax B.So, В, (ii) Roster form В = {(5, 3), (6, 4), (7, 5)} 
is not a relation from A to B. Gii) Domainof В ={5,6,7Ь 
(ii) Here, (7, 8)є R, , but (7,8)¢ Ax B.So, R, Range of R = {3, 4,5} 


is not a relation from A to B. 


B 





Вз 


_— = 
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1. Which of the following are relations from A to B? : 


(9 (1, b), (1, 0), (3, a), (4, b)} 
(ii) КТ, a), (b, 4), (с, 3)} 
(iii) {(1, a), (a, 1), (2, b), (b, 2)} 
Let A= (1,2, 3, 4} and = (a. b, c} 
Relations from A to B 
G) (1. b). (1. c). (3, а), (4. b)} 
2. Which of the following are relations from B to A? 
(0 «c, a), (с, b), (с, 1) 
(ii) (c, 1), (с, 2), (с, 3), (c, 4)} 
(iii) ((a, 4), (b, 3), (c, 2}) 
Let A= (1,2. 3, 4) and = (a. b, с} 
Relations from B to A 
(ii) {(a, 4), (b. 3), (c. 2)} 


№ Exercise 1.2 








1. Let A = (1, 2, 3, 7} and В = (8, 0, — 1, 7), which | 


of the following are relation from A to B? 
() В, = (2, 1), 7,3) 
Gi) R, ={C1, 1} 
(ii) В, = {(2,- 1), (7, 7), 0, 3) 
(iv) Е, = (7, -1, (0, 3), (3, 3), (0, 7)} 
Sol: А = {1, 2, 3, 7}, В = {3, 0, —1, 7} 
АхВ- {(1,3), (1,0), (1, -1), (1,7), (2,3), 
(2,0), (2, -1), (2,7), (3, 3), (3, 0), 
(3, -1), (3,7), (7, 3), (7, 0), 
(7, 1), 57) 
@ в, ={(2, 1), (7, D} 
Since (2, 1) and (7, 1) are not the elements 
of A x B, R, is not a relation from A to B. 
Moreover 1# B. 
Gi) R,-(-L D}, CL #АхВ, 
7. В, is not a relation from A to B. 
But (-1,1) e(Bx A) as -le B and le A. 
Gii) В, = (2, - 1), (7, 7), (1, 3)} 
It is clear that R, с Ах B 
^. R, isa relation from A to B. 
Gv) R,- (C, - 1), (0,3), (3,3), (0, 7)} 
In this (0, 3) and (0, 7) € R, 
But (0, 3) and (0, 7) are not the elements of 
A x B. Hence R, is not a relation from A to B. 





} 2. Let A = (1, 2, 3, 4,..., 45} and В be the relation 
Н defined as “is square of" on A. Write В as 
a subset of А ХА. Also, find the domain and 
range of В. 
Sol: A= {1,2, 3,4, ..,45] 
Relation is “is square of” and А > A on A 
A x A={(1, 1), (1, 2), (1, 3), (1, 4).....(45, 45)} 
The square of 1715 le A and (1,1) Е Ax A 
The square of 2 is 4€ A and (4,2)€ Ax A 
The square of 15 9€ A and (9,3)e Ax A 
The square of 4 15 16€ A and (16,4) Ax A 
The square of 15 25€ A and (25,5) € Ax A 
The square of 15 36€ A and (36,6) e Ax A 
The square of 7 is 49€ A. 
В ={(1, 1), (4, 2), (9, 3), (16, 4), (25, 5), (36, 6)} 
Domain of R = (1, 4, 9, 16, 25, 36] 
Range of = (1,2, 3, 4, 5, 6} 





3. A Relation В is given by the set {(x, y)/ y 2 x * 3, 
хє (0, 1, 2, 3, 4, 5}}. Determine its domain and 
range. 
Sol : 
Given Set = {(x, y)/ ya x +3, хє (0,1,2,3,4,5]] 
When x=0, у=0+3=3 
Whenx=1, у=1+3=4 
When x =2, у=2+3=5 
When x = 3, y=3+3=6 
When x = 4, у=4+3=7 
When x=5, у=5+3=8 
/. Relation R = {(0, 3), (1, 4), (2, 5), (3, 6), 
(4,7), (5, 8)} 
= (0,1,2,3,4,5) 
= {3,4, 5, 6,7, 8} 


Domain 
Range 


4. Represent each of the given relations by 
(a) an arrow diagram, (b) a graph and (c) a set 
in roster, wherever possible. 
(i) (х,у) | x= 2y, хе {2,3, 4, 5}, 
ye {1, 2, 3, 4} 
(ii) (х,у) | y =x + 3, x, y are natural numbers < 10} 
Sol: 
(i) Given Set-Builder form 
{(x, у) /x22y хе {2, 3,4, 5}, 
ye {1,2,3,4} 
х=2у 
Wheny-l, х=2 (1) =2+Ех 


_ “сэ 
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When y= 2, х= 2 (2) =4єх ! (b) Graph 
When y=3, х=2 (3) =6&х 
When y=4, х= 2 (4) =8 €x 
:. Relation R= (Q2, 1), (4,2)) 
(a) Arrow diagram. 


x R y 


(c) Roster form 


(b) Graph i В -((1, 4), (2, 5), (3,6), (4,7), (5, 8), (6, 9)} 

2 : 5. А company has four categories of employees 
givenby Assistants (A), Clerks(C), Managers (M) 
and an Executive Officer (E). The company 
provide $ 10,000, $ 25,000, < 50,000 and 
3 1,00,000 as salaries to the people who work in 
the categories A, C, M and E respectively. If A, 
A», Аз, A, and А; were Assistants; Су, C», C3, 
C, were Clerks; Му, M5, M; were managers and 





0123456789 





х 
2/3 4 5 





1 


(c) Roster form R= (0,1), (4,2)} | Ep Ey were Executive officers and if the relation 
(i) Given set R is defined by xRy, where x is the salary given 
{(x,y)/y=x+3,x, yarenatural numbers<10} © to person y, express the relation В through an 
Whenx=1, у=1+3=4 ordered pair and an arrow diagram. 
501: 


Whenx=2, у-2-3-5 s СОО” 
Ordered Pair : The Domain of the relation is 
Whenx=3, y=34+3=6 about the salaries given to person. 
Whenx=4, y=4+3=7 Relation is R= {(10000, A,), (10000, А,), 
Whenx=5, у=5+3=8 (10000, Аз), (10000, A4), 
(10000, A.), (25000, C,), 


Nispaeciuy- 6599 (25000, C), (25000, С.), 
When x=7, y 27 +3 = 10 is not possible (25000 C,), (50000, M,), 
Since x and y are less than 10. (50000, М,), (50000, M3), 


(100000, Б,), (100000, Е,)} 
{ Relation В defined by x Ву 
(4, 7), (5, 8), (6, 9)} ‘x’ is the salary given to person ‘у’ 
Arrow diagram 


^ RelationR = {(1, 4), (2,5), (3,6), 


(a) Arrow diagram 





Фочө»м )д 
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Bl Worked Examples P cx 





f Let A and B be two non-empty sets, then a relation from A to B ie, a subset of^ 
A X B is called a function from A to B, if 


(i) for each ає А there exists beB such that (a, b)e f 
(ii) (a, b)ef and (a, c)ef >b=c 
@ A function ‘f’ from a set ‘A’ to set ‘B’ associates each element of set A to a unique element of 
set B. 


f£ Letf:A — B. Then, the set A is domain of ‘f’ and B is co-domain of ‘f’. The set of all images 
of elements of A is known as the range of 'f' or image set of A under f and is denoted by f(A). 


ie,f(A) = {f (x): xeA} = Range of f 
n f(A) єв 
@ Not every curve in the cartesian plane is the graph of a function. 


f? Vertical line test: A set of points in the cartesian plane is the graph of a function if and only if 
no vertical straight line intersects the curve more than once. 


! 
1 
П 
1 
: 
' 
1 
1 
1 
П 
' 
1 
р 
' 
П 
П 
! 
П 
1 
1 
П 
Г 
[ 
! 
1 
П 

















EI f(-1) = G1 - 
Let X = (1, 2, 3, 4} and Y = (2, 4, 6, 8, 10} and f(0) = (oy 
В = ((1, 2), (2,4), (356), (4, 8)}. Show that R is £(3) = (3)°- 
a function and find its domain, co-domain and Therefore, f={(- 2,2), (- 1, - 1), (0, - 2), (3, 7)} 
range? (ii) We note that each element in the domain 
Sol : Pictorial representation of R is given of f has a unique image. Therefore f is a 
in the figure. From the diagram, we see that function. 
foreach хє Х, there exists only опе ye Y. | IFW if X = {- 5, 1, 3, 4} and Y = (a, b, <, then which 
Thus all elements in X have only image of the following relations are functions from 
in Y. Therefore R is a function. X to Y? 
X R vs (9 В, = (C 5, a), (1, a), (3, 5) 
2 (i) В, - (C 5, b), (1, 5), (3, a), (4, с)} 
etm 4 (iii) В, = (5, a), (1, a), (3, b), (4, с), (1, b) 
a> Sol: 
dim ® В, = 5.4.1, a), (3, b)} 
10 We may represent the relation R, in an 
arrow diagram. 
Domain X = 1253,4; = R + 
Co-domain У = {2,4,6,8, 10}; 
Range of f = {2,4,6, 8}. re 
A relation ‘fis defined by f (x) = x? - 2 where, = 


14 
1 





xe[-2, –1,0,3} 
(i) Listtheelementsoff (ii) Isf a function? 
Sol: f(x)- x?-2 where xe(-2, -1,0,3} 


В, is nota function as 4e X does not 
have an image in Y. 
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Gi) В, = ((- 5, b), (1, b), (3, а), (4, с)} 1 4. True or False: If В : A — B is a relation then the 
Arrow diagram of В, is shown in Figure. | domuinof В =A 
х R X } тте 
| 5. If f NN is defined as f (x) = х? the pre- 
Visor ! image(s) of 1 and 2 are and " 


Р»? | 
11 | 1 and None 


| 6. The difference between relation and function is 





В, isa function as each elementofXhas — | . m 1 | 
an unique image in Y. | Every function is a Relation, but the relation 


Gi) R, = 5,2), (1,2, (3,b), (4, c) (1,b))  _ еей пог Беа function. 

Representing R, in an arrow diagram. | 7. Let А and B be two non-empty finite sets. Then 
which one among the following two collection is 
large? 

(i) The number of relations between A and B. 
(ii) The number of functions between A and B. 





x R Y 





(i) The number of relations between A and B is 





! large. 
R, is not a function as 1e X has two ! (ii) Number of relation is always greater than number 
images аєҮ and beY. р of functions. 


Note that the image of an element should 


always be unique. d ! ® Thinking Corner 


BE Given f (x) = 2х - xà, find ПЕЕ 





(i) f(1) (i) f(x1) (ii) f(x) +f (1) | 1.15 the relation representing the association 
Sol: ! between planets and their respective moons а 
(i) Replacing x with 1, we get | function? 

КО =2(1)-(1)#=2-1=1 | Ш Үе. 


Gi) Replacing x with x + 1, we get 


f(x+1) 22(x41) -(x4 1? a Exercise 1. 3 


2x 42 - (х2 2x +1) EE 





€ Nand y 22x] be a relation 





=-x41 | 1. Let f= (х,у)|х) 
(ii) f()*f() = (2х- х2) +1=- х2 42x41 | оп М. Find the domain, co-domain and range. Is 
[Note that f (x) + f(1) ж f(x +1). | this relation a function? 
In general f (a + b) is not equal to f (a) + f (b)] | 501: 


f= (х, y)/x, ye Nand y =2x} 
Given that y = 2x 





subsets of 
Cartesian product: Relations. 


1. Relations are subsets of ; Functions are | NI 


2. True or False: All the elements of a relation | 
should have images. | 
False 00) i x 7 


Pu) E ‘x’ is always а natural number. Domain is the set 
3. True or False: All the elements of a function : баба эвсэн 


should have images. | So, Domain-Set of natural numbers = N and y is 

always an even number as y = 2x ж 
(3) 
= 
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Range = Set of even natural numbers ' (iv) What is the image of 6 under f? 
Co-domain = Set of natural numbers = М Sol: 
Here, the first elements (x) are having unique G) (a) f(0) =9 
images. So, this relation is a function. (b) (7) =6 
2.Let Х = {3, 4, 6, 8}. Determine whether the 4 ean E К 
relation В = {(x,f(x))|xeX,f(x)=2x° +1} is a 7 


(11) For what value of x is f (x) = 1 
From the graph, it is known that 
when x = 9.5, f (9.5) = 1 


function from X to №? 
501: Given X = (3, 4, 6, 8} 


Relation R = {(x, f(x))/x € X, f(x) = x! +1} | (iii) (а) Domain = {х/0<х< 10, xeR] 
Whenx=3, #(3) = (3) +1= 9+1=10EN | (b) Range = 5/0 x S9, xe R] 
Whenx=4, £(4)=(4)?+1=16+1=17EN : (iv) Image of '6 under f is ‘5. 


Whenx=6, f(6)=(6)?+1=36+1= 37EN 


Whenx=8, ((8)-(82-1-6441-65єМ | 5. Letf(x)=2x+5.Ifx+0 then find 70752770), 








H Sol: - 
га Bo =. 17), m ma (8, ж ад ! f(x)= 2x45, x£0 
ince, e elements of X are having natur; { T 
numbers as images, it is a function from X to N. fGx-2)- fQ) - [Ge £2) 3) URSI] 
x 
3. Given the function f : x> х? – 5x +6, evaluate х _ 2х+4+5-9 _2х+9-9 
(ЕСО (ii) f (2a) : i x ж 
(iii) f Q) (iv). £(x- 1) i 020207 
501: f (x) =х?-5х+6 } „ш 


© ((-1)-112-5(-1)56-145-6 = 12 | 
Gi) f(2a) = (2а)? - 5 (2а) +6 = 4а? -10а+6 | 
Gi) (0) -(2?-5()46 =4-10+6=0. (i) ваа 70570) 
Gv) f(x-1) -(х-12-5(х-1)56 ! 2 

= х2-2х+1-5х+5+6 


6. A function f is defined by f (x) = 2x -3 


(i) "fada such fiat £ (4) 50 







































































ul exe ri i (iii) find x such that f (x) = x. 
: = т 1 (iv) find x such that f (х) = f (1— x). 
4. A graph representing the function f (x) is given | Sol: f(x) = 2x-3 
below - From figure it is clear that f (9) = 2. e f(0-f0) | [2(0)—3]+[2(1)—3] 
1 Н = 
2 2 
3 _ 0-3+2-3 _ 2-6 
7 : 2 2 
6 MA Е ц 
! = 2-2 
i зва; | : 
5 : Gi) Given f(x) 20 
2 F 3, 2-3 
1 2x 23 => х= 3/2 
0712345678910 Gii) Given f(x) =x 
(i) Find the following values of the function f i B = 3 Seid 
(a) #0) 0) f Gv) Given f(x) = f(1-x) 
(с) f(2) (d) f(10) р 2x-3 =2(1-x)-3 
(ii) For what value of x is f (x) = 1? ! 2x-3 2 2-2x-3 
(iii) Describe the following (a) Domain ! 2х+2х 22-343 
(b) Range. 4х =2 


х = 2/4 = 1/2 





[:) 





en 
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7, An open box is to be made from a square piece 
of material, 24 cm on a side, by cutting equal 
squares from the corners and turning up the 
sides as shown figure. Express the volume V of 
the box as a function of x. 


(i) Check if this relation is a function. 
(ii) Find a and b. 
(iii) Find the height of a woman whose 
forehand length is 40 cm. 


х €—24-2x —>x (iv) Find the length of forehand of a woman 
if her height is 53.3 inches. 
Sol: y=ax+b; х = forehand length; y = height 





























x 
> 
ka 35 56 
Sol : From the diagram, the solid is a cuboid. 
Volume of cuboid = length x breadth x height 5 | 53 
where] =24-2x, Ь-24-2х, h=x : 50 | 69.5 
^. Volume V (x) = (24- 2x) (24 - 2x) x 55 | 74 
У (x) = х(24-2х)?, x >0 For all the x-values, there is an image which is ‘y’. 
= 4x! - 96x? + 576x, x > 0 Moreover, the difference between two 
So, the domain is 0 «x «.12 consecutive ‘у’ values is constant. 
8. A function f is defined by f (x) = 3 – 2x. Find x 2 —Ó— 
such that f (х2) = (£ (x))?. (i) the Relation 
Sol: f(x) -3-2х R = {(35, 56), (45, 65), (50, 69.5), (55, 74)} is a 
Given f (x?) = [f (x)]* function. 
3-2x? = (3-2x)? Gi) Iny=ax+b 
3-2x? =9- 12х+ 4х? when x = 35, у = 56 
6x? - 12х+6 =0 2256 = З5а+Ь (1) 
6 (х2- 2х + 1)= 0 when x = 45, y = 65 
(x-1? 20 > х=1. >65 = 45а +b weld) 
9. A plane is flying at a speed of 500 km per hour. Solving (1) and (2), we get а = 0.90 and = 24.5 
Express the distance d travelled by the plane as (iii) Given, forehand length is 40 cm 
function of time t in hours. ie. when x =40,y=ax+b 
Sol : Let the distance be 'd' So, y = (0.90) (40) + 24.5 = 60.5 
Speed = 500 km/hr, -. Height of woman is 60.5 inches 


Time = ‘t hours 


Distance = Speed x time (v) Given height is 53.3 inches 


d(t) = 5001 ie. when y 253.3, x - ? 
г -»533 = 0.9х + 24.5 
10. The data in the adjacent table depicts the length 53.3-24.5 = 0.9х 
of a woman's forehand and her corresponding 28.8 
height. Based on this data, a student finds a = жн 09 = 32 
relationship between the height (y) and the i 
forehand length (x) as y = ax + b, where a, b are length of forehand is 32 cm. 


constants. 








№ Worked Examples 


ШИП] Using vertical line test, determine which of the 
following curves (figure a, b, c, d) represent a 
































function? 
bi 
xX’ 0 X 
iis BE 2 
Y 
Figure (a) 
























































Figure (c) 
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Figure (b) 
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Figure (d) 


Sol: 

‘The curves in figure (а) and (c) do not represent 
a function as the vertical lines meet the curves in 
two points P and Q. 


The curves in figure (b) and (d) represent a 
function as the vertical lines meet the curve in at 
most one point. 


Let A = (1, 2, 3, 4} and B = (2, 5, 8, 11, 14} be 
two sets. Let f: A— В be a function given by 
f (x) = 3x - 1. Represent this function as 


(i) by arrow diagram 

(ii) in a table form 
(iii) as a set of ordered pairs 
(iv) in a graphical form 


_ м pe 
SSS Stee 
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Sol: Using horizontal line test fig (a), fig (b), fig (c), 
А = {1,2,3,4}; В = {2, 5, 8, 11, 14}; determine which of the following functions are 
f(x) =3x-1 one-one. 
#0) =3()-1=8-0=5 





£(2)=32)-1= 6-1=5 
£(3) =3 (3) -1= 9-1=8 
Е (4) =4 (3)-1=12-1=11 
Gi) Arrow diagram 
Let us represent the function f: А — В by 
an arrow diagram 


(1) Table form 
‘The given function f can be represented їп а | 
tabular form as given below 
x [| 1 2 g s B] 4 
9 | 2 uf |67” 11 
(iii) Set of ordered pairs i 
‘The function f can be represented asa set of 
ordered pairs as 











(c) 














Sol: The curves in fig (a) and fig (c), represent a 
one-one function as the horizontal lines meet the 
curves in only one point P. 








f={(1, 2), (2,5), (3, 8), (4, 11) The curve in fig (b) does not represent a one-one 

_ function, since, the horizontal line meet the curve 
(iv) Graphical form in two points P and Q. 

In the adjacent xy-plane the points 

(1, 2), (2, 5), (3, 8), (4, 11) are plotted. Let А = (1, 2, 3}, B = (4 5, 6, 7} and 

Y f = {(1, 4), (2, 5), (3, 6)} be a function from A to 

B. Show that f is one-one but not onto function. 

Та р Sol: А = {1,2,3}, В=4{4,5, 6,7}; 





f= {(1, 4), (2, 5), (3, 6)} 

Then f is a function from A to B and for different 
4-8. 48) elementsin A, thereare different imagesin B. Hence 
{ fisone-onefunction. Notethat the element 7 in the 
co-domain does not have any pre-image in the 
domain. Hence f is not onto. 


HOD A f B 


„aD ЕД 


|23 » 
aaa 
x x Therefore f is one-one but not an onto function. 
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If A = [-2, -1,0,1, 2} and А > В isan onto 
function defined by f (x) = x! x 4 1 then find B. 
Sol: Given А = [- 2, - 1, 0, 1, 2} and 

f(x) exi ex 1. 
f(-22 (-2)?+(-2)4+1=3 
f(-)-2(C1*«(C1«121 
(0) = 0404121 
Е(1) = 141-23 
#(2) = 22+2+1=7 
Since, f is an onto function, range of f - В 
Co-domain. 


Therefore, B = {1,3,7}. 


BW Let f be a function f: N 5 № defined by 
f(x) 23x42, xeN 
(i) Find the images of 1, 2, 3 
(ii) Find the pre-images of 29, 53 


(iii) Identify the type of function 
Sol: The function f: № — М defined by 


f(x) 53x42 

0) Их-1, f(1)=3(1)+2=5 
Ifx=2, f(2)=3(2)+2=8 
Ifx=3, £(3)=3(3)+2=11 


‘The images of 1, 2, Заге 5, 8, 11 
respectively. 
(i) Тех is the pre-image of 29, then 
f(x) = 29. 
Hence 3х +2 = 29 > 3x = 27 > х=9. 
Similarly, if x is the pre-image of 53, 
then f (x) = 53. Hence 3x + 2 = 53 
3x=51 > x=17. 
Thus the pre-images of 29 and 53 are 9 and 
17 respectively. 


(iii) Since different elements of М have different 


images in the co-domain, the function f is | 


one-one function. 
The co-domain of fis №. 


But the range of f = {5, 8, 11, 14, 17, | isa : 


subset of №. 

Therefore f is not an onto function. That is, 
fisan into function. 

"Thus f is one-one and into function. 


Forensic scientists can determine the height 


(in cms) of a person based on the length of 


their thigh bone. They usually do so using the : 
function h (b) = 2. 47 b + 54.10 where b is the | 


length of the thigh bone. 


(>) 
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Н (i) Check if the function В is one-one 


(ii) Also find the height of a person if the 
length of his thigh bone is 50 cms. 
(iii) Find the length of the thigh bone if the 
height of a person is 147.96 cms. 
Sol: 
(1) To check if h is one - one, we assume that 
h (b) =h (by). 





Then we get, 
247 b, + 54.10 = 2475, + 54.10 
247b, = 247b, > Ы =, 
Thus, h(b,) = h(b) > Ы =. 





So, the function h is one - one. 


If the length of the thigh bone b = 50, then 
the height is 
h (50) =(2.47 x 50) + 54.10 = 177.6 cms. 


If the height of a person is 147. 96 cms, then 
h (b) = 147. 96 and so the length of the thigh 
bone is given by 2. 47 b + 54. 10 = 147. 96. 


Gi) 


Gii) 


93.86 
еар 84 
Therefore, the length of the thigh bone is 


38 cms. 


» ИЙ! ct f be a function from В to В defined by 
7 f (x) = 3x - 5. Find the values of a and b given 
that (a, 4) and (1, b) belong to f. 
Sol: f(x) = 3x - 5 can be written as 
f={(x, 3x-5)|xe В} 
(a, 4) means the image of a is 4. 
That is, f(a) = 4 
3a-5 =4 
=> а =3 
(1, b) means the image of 1 is b. 
That is, f(1) = b 
3(1)-5 =b > b--2 


[BENE The distance S (in kms) travelled by a particle 
| rer 

in time ‘t hours is given by S (t) = БН. Find 
the distance travelled by the particle after 

(i) three and half hours 
(ii) eight hours and fifteen minutes. 

Sol: The distance travelled by the particle is 

given by 


+ 





S(t) = 


(1) += 3.5 hours. Therefore, 


_ м pe 
aes M 
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(3.5)? 43.5 ! Therefore, f(x) = 2х + 7; thus, 
s65) = —— | #(-3)=2 (-3)+7=1 
15.75 Непсе, 1@-—3/@) ,-1-300) _ 31 
= —— = 7.875 fc» 1 
2 
"The distance travelled in 3. 5 hours is 7. 875 kms. (7 Progress Check 
(1) t = 8.25 hours. Therefore, State True (or) False 
8.25y +8.25 : 
$ (8.25) = алуан : 1. АП опе - one functions are onto functions. 
_ 763125 хавь 
Е 3 2. There will be no one - one function from A to В 
= 38.15625 when n (А) = 4, n (B) = 3. 
Тһе distance travelled in 8.25 hours is 38.16 kms, ` True _ 
_ approximately. 3. All onto functions are one - one functions. 
If the function f: R— R defined by Н False 
| 2х47,х«-2 4. There will be no onto function from A to B when 
f(x)=; x n (A) = 4, n (B) = 5. 
| 7 3 True 
(i) £ (4) (ii), £ (2) 5. ВЕ Ч bijection from A to B, then n (A) = n (B). 
(ERE True 
(iii) £ (4) +2 £ (1) af SOLOS 4 - m — — 
1-3) | 6. If n (A) = n (B), then f is a bijection from A to B. 





Sol: The function f is defined by three values 


ual ан 1, IL Цав шиг below її 7. All constant fanctions are bijections. 


att et ea Ө ЛЕ False 


-6-5-4-3-2-10 12 34 5 6 = 
f(x) = 2x47 f)ext-2 f(x) = 3x-2 Thinking Corner 


For a given value of x = a, find out the interval at | 

which the point a is located, there after find f (a) 

using the particular value defined in that interval. 
(1) First, we see that, x = 4 lie in the third 


interval. Therefore, 
f(x) = 3x-2;£(4)=3(4)-2=10 | 2. Is an identity function one-one function? 


False 





1. Can there be a one to many function? 
There cannot be a one to many function as the 
elements in Co-domain should have only one pre- 
image in the domain. 





Gi) x = - 2 lies in the second interval. Yes. It is one-to-one function. 
Therefore, 
F(x) =x? 25-2) =(-2)?-2=2 № Exercise 1.4 

(iii) From (i), f (4) = 10. 1. Determine whether the graph given below 
To find f (1), first we see that x = 1 lies in represent functions. Give reason for your 
the second interval. answers concerning each graph. 
Therefore, Ч ü 


f(x) = х2-2 = К=Р-2=-1 
Therefore, f (4) +2 #(1) 2 10-2(-1) =8 
(iv) We know that (1) =- 1 and f (4) = 10. 


For finding f (- 3), we see that x = - 3, lies 
in the first interval. 





ос. = —— 
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" y ? 3. Represent the function f = {(1, 2), (2, 2), (3, 2), 
(4, 3), (5, 4)} through 


(i) an arrow diagram 








[4 х x 3 (ii) a table form (iii a graph 
501: Given function f = {(1, 2), (2, 2), (3, 2), 
@ » (4,3), (5, 4)} 
Gii) Gy) (i) Arrow diagram 


f B 
501: 


(1) It is nota function. Since, a vertical line 

intersects the curve in two points. 

(ii) Itis a function. Any vertical line drawn, 
will intersect the curve at only one point. 

(iii) It is not a function. Vertical line (1) Table form 
intersecting the curve at two points. 

(iv) It is a function. Vertical line intersects 
the curve at only one point. 


2 


ue une) 











2.Let f : AB be a function defined by 08) Graph 
f (x) = = |, where А = (2, 4, 6, 10, 12}, YA 
B = (0, 1, 2, 4, 5, 9}. Represent f by di 
(i) set of ordered pairs; (ii) a table; 
dis : s 5 
(iii) an arrow diagram; (iv) a graph ! 
Sol: f: A» B,fG)e 2-1 4 К) 
А = 02, 4,6, 10, 12}, B= (0, 1, 2, 4, 5, 9} Ч! РИ 
(1) Setof ordered pairs 
={(2, 0), (4, 1), (6, 2), (10, 4), (12, 5)} 21 . . . 
(i) Table (1,2) (2,2) (3,2) 
17 
(iii) Arrow diagram xou Ёё Wi 3 o a X :; Lt 
EF. 4. Show that the function Ё: N — М be defined by 
И f (x) = 2х – 115 one - one but not onto. 
т Sol: Given function f: N № 


(iv) Graph FQ) 2x71 
This function maps every element from the 
domain to element that is twice minus one the 
original. 2x - 1 is always an odd number when 
xeN. 
Clearly each element from the domain 
* 2.5) is mapped to different element in the 
"ace co-domain. So, the function is one-to-one. On the 
ча other hand, there are по elements in the domain 
that would map to even numbers. So, the function 
à 6 8 © D м is not onto. 


"л 


2252 
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whenx-1, #(1) = 2(1)-1=1 
whenx=2, #(2) = 2(2)-1=3 
when x = 3, 


f (3) = 2(3) 1 = 5 and so on. 
N f N 


EJ 


5. Show that the function f : N  N defined by 
f (m) = ш? + m + 3 is one-one function. 

Sol: БМ-М 

Е (т) =m?+m+4+3 
whenm=1, 1) = (1)2+1+3=5 
whenm=2, (2) = (2)2+2+3=9 
when т = 3, КЗ) = (3)2 + 3 + 3 = 15 апі soon. 
Clearly, A function for which every element of 
the range of the function corresponds to exactly 
one element of the domain. 

*. So, it is one-to-one function. 





6. Let A = {1, 2,3, 4}andB=N.Letf: A >B бе! 
defined by f (x) = x? 
(i) Find the range of f 
(ii) Identify the type of function 
Sol: А = {1, 2, 3,4} and B= N 


0) f:A>B 
f(x) = х? 
fQ) = (1) =1ЕМ 
Е(2) = (2) =8 EN 
f(3 = (3) =27 EN 


f(4) = (4) 64eN 
Range off = {1, 8, 27, 64} 
(i) ‘f is a function from ‘A’ to ‘B’ and all the 
elements іп ‘A’ having different images in “В. 
f: A— B isa function. It is one-to-one 
and into function and also called a cubic 
function. 


7. In each of the following cases state whether the 
function is bijective or not. Justify your answer. 

(i) f: RR defined by f (x) = 2x 4 1 
(ii) f: В — В defined by f (x) = 3-46? 
Sol: (i) f: RR andf(x) 22x 4 1 
when x=- 1,f(-1)=2(-1)+1=-1eER 
when x= 0,f(0)=2(0)+1=1eR 
when x = 1, f (1) = 2 (1) +1=3 €R and soon. 


8. Let A = 


For every value of x € R , f(x) also € R. 

^. The function is well defined and it is 
one-to-one function (Injective) 

For f (x): R2 R, the domain and range 
are also well defined. So it is an onto function. 
(Surjective) 

Thus, the function is one -to -one onto i.e. 
Bijective function. 

Gi) f: R>R,f(x)= 3-47 


whenx=0, f(0)=3-4(0)=3 ER 
whenx=1, f(1)23-4()!--1€R 
whenx=2, f(2)=3-4(2)/?=-13 ER 


when х=- 1, f(-1)23-4(-1? - -1e R 

whenx--2, f(-2)=3-4(-2)?=-13 ER 

From this, it is clear that two or more 
elements having same image in the co-domain. 
So, it is not one-to-one and it is many-to-one 
function. Hence it is not Bijective. 


(C 1, 1) and B = (0, 2}. If 
the function f А-В defined Ьу 
f (x) =ах * b. Is an onto function? Find a and b. 

Sol: A= {- 1, 1}, В= {0, 2} 


f: А-> В f(x) =ax+b 
when x=- l,f(-1)20 
when х-1, (1) 22 
Since, there is a constant difference between x 
and f (x), it is an onto function. 
Substituting the values, we get 
-a+b=0 
atb=2 
Solving these equations, we get а = 1,b=1 


9. If the function f is defined by 


[х+2 if x»1 
f(x)» 12 if -15х51 ; Find the values of 
x-1 4/-3«х«к-1 
(1) #(3) Gi) f(0) 
(iii) f (- 1.5) (v) £Q)-£(-2) 
Баш х+2 if x>1 
f(x) = 42 if -1<x<1 
х-1 if -3«x«-1 
0) f(32342-25 [:3>1 
Gi) £(0) =2 [715051] 


(iii) f(- 1.5) =- 1.5-1=-2.5 [:-3<-1.5<-П 
Gv) £(2)+f(-2)= (2+2) + (-2-1) 
=4-3=1 [::2»1and -3«-2«- 1] 


B 








_ —— = 


———————— c 





10. A function Ё: [-5, 9] > R is defined as follows: 
бх +1 (-55х«2 
Ё(х) -455-1 if 25х<6 
3х-4 if 6<х<9 
Find (i) f (—3) + f (2) wR- Hu 


(iii) 2f (4) + £f (8) (iv) = f 





501: Е: [-5,9] > В 
бх+1 if -55х<2 
(х) = 15x' -1 if 25х«6 
3х-4 if 65х59 
G f(-3)+f(2)= [6 (-3) + 1] + [S Q? - 1] 
(- 18 + 1) + (20-1) 
-17419-2 [:-55-3<2 
2«2«6] 
[3 (7) - 4] - [6 (1) + 1] 
(21-4) - (64 1) 
17-7210 765289 д 
-551«2|: 
Gi) 2004) «£(S)- 254? -1] +B (8)-4].— 
= 2 [80 - 1] - [24 - 4] 
= 158+20=178 [22<4<6 


49 f()-f() 











iv) 2f (-2) - f(6) 65859] 
f(4)-- f(-2) 
Ё(-2)-6(-2)-1--12-1--11 

-55-2«2| 
f(6-3(6-4-18-4-14 = [6 <6<9] | 
f(4)-5(4?-1280-1-79 (.254«6| 

f(-2) =-11 
‚ 2£(-2)-£(6) 2(11-14 
` £(4)+£(-2) 79-11 
-22-14 36 9 
= 6&6 5 65 17 





11. The distance S an object travels under the 
influence of gravity in time t seconds is given by 


® 2 A А 
S(t)= Я *at +b, where, (g is the acceleration 


due to gravity), a, b are constants. Check if the : 
function 8 (t) is one-one. 


Sol: Distance travelled by an object is given to 


be S (0) = Fat tate 
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‘g- acceleration due to gravity is a constant. 

‘g is the acceleration due to gravity ‘a’ and 'b' are 
constants. 

‘t is a variable. (t - time) 

At different values of ‘£ , S(t) is having different 
values. (images in codomain) clearly Ё: t2 S (t) 
is one-to-one function. 


Given S (t) = 3 gt +at+b (а, b are constants) 


t= time in seconds 
Let us take t = 1, 2, 3 ..... Seconds 


Whent =1 > 80)-2 +а+Ь 


When t =2 = S(2)=2g+2a+b 
9 
When t =3 > S(3) = j8 9e ribandaoon. 
t 50) 





All the elements of t, having different images in 
S(t). Hence it is an One-to-one function. 


12. The function ‘t’ which maps temperature in 
Celsius (C) into temperature in Fahrenheit (F) is 
a 


9C 
defined by t (C) = F where F = — +32. Find, 


5 
(i) t(0) (i) t(28) 
(iii) t (- 10) 
(iv) the value of C when t (C) = 212 
(v) the temperature when the Celsius value is 
equal to the Fahrenheit value. 
Sol: 
9с 
Given t (C) = F where F = = +32. 
C - Celsius, Е - Fahrenheit 


д КО = 2С ig 
G t(0 = мэ +32 = 0+32=32°F 
Gi t (28) 1909 y = 22» 
5 5 


2504432 = 82.4°F 
9(-10) 
5 





(iii) t(- 10) = +32 = -18 +32 = 14°Е 
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Gv) Given t (C) = 212 9c 32 
IAS = 
28.9222 > 9С 222-32 алсан 
5 96 = 
в 2 39€ c--32 2-32 
= 180х- 2100*C 
2 160 
(v) The temperature when the Celsius value is 4C=-32x5> C=- EA 
equal to the Fahrenheit value. °C = 40 
AC 
COMPOSITION OF FUNCTIONS 
Key Points 
д “миынын E А ИД ES ono ` 


f£ Let Е: XR and g : XR be any two real functions, where XCR, then their sum! 
f +g ie., (f + р): ХЭ Е is the function defined by (f + g)(x) = f(x) + g(x), for all xeX. : 


Their difference i.e., (f — g) : X R is the function defined by (f — g)(x) = f(x) – g(x), for all xe X. 


e 
f? The multiplication (0/) is a function from X R defined by a scalar by (0/)(х) = & f(x), xeX. 
f? The product fg : X В is defined by (fg)(x) = f(x).g(x), for all xeX. 

e 


The quotient f is a function defined by Ge = D. provided g(x)#0, xeX. 
5 К gx 


@ The composition of two functions f and g is denoted by f о р and (f о g)(x) = f[g(x)]. 


f? Composition of functions is not always commutative i.e., f og + g of. 


f" Composition of functions is always associative. 


РОК Sew gd JV que quu ————Y"Y 7 
№ Worked Examples = Vi) 
Find f ^g and g° f when f(x)=2x+1and =f. [5 69) = i£ 9 
g(x) -x-2. 5 ШЕ If f (x) = 3х-2, 5 (х) -2x & kand fog=g° f, 
501: f(x) = 2x +1,g(x)=x°-2 then find the value of k. 
(feg)) = f(g (0) = 12-2) Sol: f (x) = 3x-2,g(x)=2x+k 
=2 (х2-2)+1=2х2 -3 (fog) = f(g (x)) =f (2x +k) 
(sf) = g(fG) -gQx =3 (2х+Ю-2=6х+3К-2 
= (2х+ 1) -2 =4х?+4х-1 Thus, (fog)(x) = 6х+3К-2. 
Thus feg = 22-3, go f= Ax e 4x - 1. [== = в (3х-2) =2 (3х-2)+К 
From the above, we see that f eg go f. Thus, (gof)(x) = 6x-4+k 
Т “ар: 1 Given that fog = gef 
Represent the function 10) = (2х -5x43 as е оре бхєр а беен 
а composition of two functions. 6E—6E4b-E 2 Ape 25: 45-21 
Sol: o аланы элий ife 


Weset Б (х) = 2x?- 5x +3 and f (x) = Vx ПРЕД Find kif f 7 (К) = 5 where f (k) = 2k-1. 


Then, <= he- 501: 
Е & хаах fef(k) = f(f(lg) -£Qk- 1) 


р 
| 25) 


М 





Вы | p” — 
OO 
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= 2(2k-1)-1 = 4k-3 * 3. Isa constant function a linear function? 
Thus, ff (К) = 4k-3 EE Yes 


But, itis given that f of (k) =5 


Therefore 43325 2 k = 2; } 4. Is quadratic function a one-one function? 


INTE No 


142 (5)::2к3:3:Б9:51--2кала (сг да | pog function a one -one function? 


ны. that До (бел) = (feg)eh. Н EE Yes 
f(x) = 2х + 3, g (x) = 1 - 2x, h (x) = 3х 6. Is the reciprocal function a bijection? 
Now (f °g) (х) = f(g (x)) = f(1-2x) | Ys 





= 2(1-2x)+3 = 5-4x f : н z 
Since; AEREN EG DEN 7.15 Ё: AB is a constant function, then the 


= (feg)Gx) : range of f will have elements. 
One element 


= 5-4(3x)= 5- 12x «(0 ! 
(897)0) = 6( (0) = g (3x) 
= 1-2(3x) = 1-6x 
Since, f o(g 2h) (х) =f (1 - 6x) = 2 (1 - 6х) +3 














1 1. ff (x) =x" and g (х) = х" does fog=gef? 
=5-12х 4.0) "T nion iuis i 
From (1) and (2), we get Ї „> „йкы pa = 
(feg)eh = fe(geh) ! fog -flgG)] = Е) = G0" = х" 
- аре = my = (x"y' = x™ 
Find x if gff (x) = fgg (x), given f (x) =3x + 1 gf al © вх wt E 
and g (x) 2 x + 3. 1 fag = к=] 
Sol: ЕЁ (х) = g ВИО : 
(This means “g of f of f of x") ‚№ Exercise 1.5 — = 
= g [f (3х+ 1] = $ [3 (3х+1) +1] |. 1,Using the functions f and g given below, find f °g 
= 8(9х+4) = [(9х+4) +3] 29x 7 | and g-/.Checkwhether fog = gef. 
fgg (x) = f lg lg COH] © Е) =х-6 (х) = х? 
(This means "f of g of g of x") i) f (x)= 2 =2x?-1 
= f[g(x+3)] = f[(x +3) +3] аы 
f(x +6) = [3 (х+6) +1] = 3х+19 H (iii) £() = 5*$ g(x) =3-x 





3" 


‘These two quantities being equal, n 
(iv) f (x)=3 +x, g(x)=x-4 


we get 9x + 7 = 3x + 19. Solving this equation 


we obtain x = 2. i (у) f@)=4-1,g(x)=1+x 
Sol: 
= @ Еб) =х-6р(х) =x 
(7 rogress Check Тев =ї[в(х)] = fp] = х2-6 
State your answer for the following questions by £*f -glfG)] = g[x-6] = (x-6)? 
=x- 12х+ 36 


selecting the correct option. 
5 Ч Га] 


1. Composition of functions is commutative -" 2 4 
(a) Always true (b) Nevertrue GY (у= x? B(x) = 2x" -1 2 
(c) Sometimes true feg = f[gG9] = 422 - 1] = 2x 


IEEE (о Sometimes true 2 ^R k 
вй = 82| = 42) -1 


4 8-х? 
(s): ИЙГ 


i HTT 


2. Composition of functions is associative Н gf 
(a) Always true (b) Never true 





(c) Sometimes true 
EERE (a) Always true 
у: 


26 
= 





2. Find the value of К, such that fog = g°/. 
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AST 


x6 











(iii) f(x) = 55 (х)=3-х 
3-х+6 9-х : 
fog = feo = 8-927 = =~ 
gef = 81091 = 4525-1522) 
9-х-6 ks 
- - ==. Кы ый 


Gv) ((х)=3+х,д(х)=х-4 
feg = в] = х-4|-3-х-4-х-1 
897 =g[f(x)] = g[3+x] = З+х-4=х-1 


ый 


f (x) = 4x? - 1g (x)=14+x 

feg - (| = (143) 40 €x) -1 
-4(1-2х-х2)-1 
=4+ 8х + 4х2 -1 
= 4х2 + 8х+3 

897 - | (х) -1446-1 
= 4х? 


(у) 


7 Јов #57 


(i) £ (x) = 3x4 2, g (x) = 6x-k 
(ii) f(x) = 2x-k, g(x) = 4x + 5 
Sol: 

@ f(x) =3x+2,g(x) = 6x-k 


fog = f[g(x)] = f(6x-k) 
= 3(6x-k) +2 
= 18x-3k+2 
gef = в[((х)] = 6(3x+2)-k 
= 18x+12-k 
Given fog = gof 
18x - 3k +2 = 18x+12-k 
3k-k =-12+2 
2k = -10 
К--5 


Gi) f(x) =2x-k, g(x) =4x4+5 


Тев = Ив] = fl4x+5] 
= 2(4x+5)-k 
= 8x+10-k 
gef = g[f(x)) = g(2x-k)=4(2x-k) +5 
= 8x-4k+5 
Given fog = gef 
8x+10-k = 8x-4k+5 
4k-k = 5-10 
ЗК = -5 
К = -5/3 


3: 


If f (x) = 2x- 1, g (x) = 3*1, chow that 
fog = gef =x. x 
Sol: F(x) =2х-1,вб)= 1 


fog = пв (=). (gta =х+1-1=х 


gef = glfG)] = gOx-1) = mI 
22x. 
= -х 


^ feg=gof =x Hence proved. 





4. 


0) If f (x) = x - 1, g (x) = x - 2 find a, 
if go f(a) 2 1. 
(ii) Find k, if f (k) -2k- 1 and fe f(k) =5 
501: 
G) fQ)ex'-Lg()-x-2 
f(a) = а?-1 
(2f) 
g [f (2)] 
glo - 1] 
43142 
22-3 


Given, 






LESEN 
Gi) f(k-2k-1 

Given (/°/)® 25 
Е] =1 
fDk-1] 21 
/. 2Qk-0)-125 
4k-2-1=5 
4k-3 = 5 

4К = 5+3=8 

К = 8/4= 2 


| 8.Let А, В, СЕМ and a function f : A B be 
defined by f (х) = 2х + 1andg: В > С be defined 
by g (x) = х2. Find the range of fog and g^f. 


Sol: А,8,/СсМ 

f: A2 B defined by f(x) = 
g: BC defined by р (x) 
fog -f[gG)] = 2) = 2x2 +1 

£*f =g [f (x)] = gQx- 1) = Qx + 1) 

= 4х? +4х+1 

‘x can take any real value and can produce апу 
real value. Thus, the domain and range of f ^£ 
and £°f is В (Set of real numbers). 


2x41 


х? 





’ E 


I] 





p" —— 


—————— 





6. If f (x) = x! - 1. Find (a) f- f (b) /°/°/ 
Sol: f(x) -x -1 
(а) fof = Е[Е0)] = fo? - 1) 
=(x?-1)?-1 = x*-2x?+1-1 = xt- 2х2 
(b) fe fef = f [f [F] = ff? - 1)] = х 2x] 


= (xt - 2х2)? -1 = x8- 4х6 + 4xt-1 





7. If f : R >R and g : В > К are defined by 


f (x) = x? and g (x) = х! then check if f, g are 
one - one and fog is one - one. 
501: 
f(x) = х?, р(х) = x 
Е(х) = х? 
For any value of ‘x’, f (x) gives us a different 
value (image) in co domain. 
-. f (x) is one-one function 
g(1)= у gC)-1 
Hence р(х) is not one-one function 


Јов = [g(x] = 0) = Gy =x” 


fg isalso One - One function as x is mapped 


with different value of fog. 


8. Consider the function f (x), g (x), В (x) аз given i 
below. Show that (feg)eh = /-(090) in each ; 


case. 
(i) f(x) 2x- 1, g(x) 23x + 1 and h (x) = x? 
(ii) f(x) = x’, g (x) = 2x and h (x) x +4 
(iii) f (x) = x 4, в (x) = x and h (x) 23x- 5 
Sol: 
G) f(x) =х- 1, (х) -3х41,8(х)-х" 
feg = f[gG)] = f[3x 1] 
(3Х-1)-1-3х 
(feg)eh = (/°&) [hG9] = (fog) [7] 2-3 
geh = g [h (х)] = g?] 23a +1 
fo(geh) = f [g (hG))] = ба (хЭ| = 3х? +1] 
= (3x? +1) -1=3х2 
2 (Ред)ей = fe(geh) 


Непсе ргоуе4. 





(1) f(x) = х2, g(x) =2x,h(x)=x4+4 
feg =flg(x)] = 2х] 
=f (2x) = (2x)? = 4x? 
(Тев [h(x)] = (Fes) [x+4] 
4(х +4)? 
= 4 (x5 + 8х+16) = 4х? + 32x + 64 
geh = В] =8[х+4] = 2(x+4) 


(feg)eh 


D 
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fe(geh) =f [g (h (х))] = flex + 4)] 
= #02 (х+4)] = [2 (х+4)Р =4(x +4)? 
= 4 (х? + 8х+ 16) = 4х2 + 32x + 64 
^o(feg)eh = fo(geh) 
Gii) f(x) -х-4, (x) =>, В (x) =3x-5 
fog =flg()] - f(x) = 2-4 
(feg)eh = (feg) [h(x)] = (7° 8) [3x-5] 
= (3x-5)?-4 = 9x?-30x4+25-4 
= 9x? - 30x +21 
geh =g [h 69] 
= &(3х-5) = (3x- 5)? 2 9x? - 30x +25 
folgeh) = Ее (h(x))] = flgGx - 5)] = (3х - 57] 
= 9х2 - 30х+25-4 = 9x? - 30x +21 
2. (fog)eh = fe(goh) 
9. Let f = ((- 1, 3), (0, — 1), (2, — 9)) be a linear 
function from Z into Z. Find f (x). 
Sol: f={(- 1,3), (0,-1),(2,-9)},f: Z5 Z 
Since ‘F’ is a linear function 
f(x) = ax+b 
in (0, - 1), when х 20,f(0) 2-1 
a(0)+b 2-12 b=-1 
in(-1,3), when x =-1,f(-1)=3 
a а(-П+Ь= 3 > -а-1=3 
-a = 4 > а=-4 
f(x) = -4х-1 


10. In electrical circuit theory, a circuit C(t) is called 
à linear circuit if it satisfies the superposition 
principle given by C (at, + bt,) = aC (t) + bC (t;), 
where a, b are constants. Show that the circuit 
C (t) = 3t is linear. 

Sol : Given superposition principle is 
C (at, + bt;) = aC (t,) + bC (t,) a, b are constants 
If all the independent sources except for C (t,) 
have known fixed values, then 

C(t)= aC (ty) +d 

where а = bC (6) 

-. C (t) is linear. 
Aliter: 
C(t) is linear and t= t, + t, 
Let C(tj) = t and C(t,) = 2t 
By Given data, 
С(а + bt,) = aC(ty) + bC(t;) (1) 
Now C(t) = C(t, + t) [< t=t) +t] 

= C(t) + C(t) from (1) 

=t +2t=3t 
Hence the function C(t) is linear. 


D — 


amm 
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№ Exercise 1.6 | 
Multiple Choice Questions: | 
1. If n (A x B) = 6 and A = (1, 3} then n (B) is 








a) 1 22 
(3) 3 (4) 6 ! 
[Ans: (3)] | 
Sol: i 
n(A x B) = 6 
А = {1,3} > n(A) =2 
n(AxB) 6 
ARS ay E 
2. A = {a, b, p, B = (2, 3, C = (p, q 1 s] then | 
n[(AUC)x B] is | 
(1) 8 (2) 20 
(3) 12 (4) 16 i 
[Ans: (3)] | 
Sol: | 
A={ab,ph B={2,3}, С-їр 453 
AUC = [ab pgr s} ! 
n(AUC) = 6 ї 
n(B) = 2 
~ n[(AUC)xB]= 6x2=12 
3. If A = (1, 2), B = (1, 2, 3, 4}, С = (5, 6j and | 


D = {5, 6, 7, 8} then state which of the following 
statement is true. 

(1) (AxC)c(BxD) (2) (BxD)c(AxC) 

(3) (АхВ)с (Ах) (4) (Dx A)c(Bx A) ! 
[Апз: (1)] | 


Sol: А = {1,2}, B= {1,2,3,4}, 
C= {5, 6} ааа D= {5, 6,7, 8} 
АХС = {(1, 5), (1,6), (2, 5), (2, ©} 
BxD = {(1,5), (1,6), (1, 7), (1, 8), 
(2,5), (2,6), (2,7), (2, 8), 
(3, 5), (3,6), (3, 7), (3, 8), 
(4, 5), (4, 6), (4, 7), (4, 8)} 
Hence (A x C) c (Bx D) 





If there are 1024 relations from a set 


А = (1, 2, 3, 4, 5} to a set B, then the number | 


of elements in B is 
(3 
(3) 4 


(2) 2 
(4) 8 


Sol: А = {1, 2, 3, 4,5}, n(A) = 5, n(B) =? 
Number of relations from А to В is 1024. 


[Ans: (2)] i 





ie., 2™ 21024 where ‘mn’ is number of elements 


inAxB. 
2m» = 31! mn = 10 
n(Ax B 10 
n(B) = Mew 10. 
n(A) 5 


5. The range of the relation В = (х, х2) | x isa 
prime number less than 13} is 
(0 (23,57) 
(2) 12,3,5,7,11| 
(3) {4,9, 25, 49, 121} 
(4) {1, 4,9, 25, 49, 121} 
[Ans: (3)] 
Sol: Set of prime numbers less than 13 is 
{2, 3, 5, 7, 11} 
В = {(x,x’)/xisa prime 
number less than 13} 
В = {(2, 4), (3, 9), (5, 25), 
(7, 49), (11, 121)} 
Range = {(4, 9, 25, 49, 121} 


Relation 


i 6. If the ordered pairs (a 2, 4) and (5, 2a b) are 


equal then (a, b) is 
(1) Q,-2) 
(3) (2,3) 


(2) (5.1) 
(4) (3,-2) 
[Ans: (4)] 

Sol: 

Given (а+2, 4) = (5, 2а + b) 
а+2=5 2a+b=4 

a=5-2 2(3)+b=4 

=3 b-4-6--2 


i 7. Let n (A) = mand n (B) = n then the total number 


of non-empty relations that can be defined from 
AtoBis 
(1) m? 

(3) 277-1 


(2) п" 
(4) gre 
_ [Ans (0) 


| 8. If {(a, 8), (6, b)} represents an identity function, 


then the value of a and b are respectively 


(1) (8&6) (2) (8,8) 
(3) (6,8) (4) (6,6) 
[Ans: (1)] 
Sol: Given {(a, 8), (6, b)} is an Identity 
function 
i.e., {(8, 8), (6, 6)) 
a=8,b=6 


а 





Вы | p” | 
НН ИИ 
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9. Let A = (1, 2, 3, 4} and B = (4, 8, 9, 10}. A ' 12. Let f and g be two functions given by 





function f : A— B given by f = ((0, 1), (2, 0), (3, — 4), (4, 2), (5, 7)} 
f = ((L 4), (2, 8), (3, 9), (4, 10)} isa 1 g = ((0, 2), (1, 0), (2, 4), (- 4, 2), (7, 0)} then 
(1) Many-one function 1 the range of fg is 
(2) Identity function | (0 {0,2,3,4,5} (2) C410,2,7) 
(3) One-to-one function |) (1,2,3,4,5) (4) {0,1,2} [Ans: (4)] 
(4) Into function [Ans: (3)] : Sol: f = {(0, 1), (2, 0), (3, - 4), (4, 2), (5, 7)} 
Sol: А = (1,2, 3,4}, B= {4, 8, 9, 10} g = (00, 2), (1,0), (2, 4), (- 4, 2), (7, 0)} 
A R B Now, fog(0) = #2] =0 
fog(1) = 10] =1 
4 080) = 4] =2 
1.1. fog(-4) = 12] -0 
PE | fog() =[0]=1 
9 : Range of ‘fog’ = {0, 1, 2} 
ЖШ 10 | 13. Let f (x)= Л+х? then 
em (1) f(xy) =f (x). f (y) 
: (2) Туг /00.70) 
d f ={(1, 4), (2, 8), (3, 9), (4, 10) 
Mes em i (3) SDSS) 
г x (4) None of these [Ans: (3)] 
10. If f (x) = 2х? and g (x) = уу? Then feg is Sol: f(x) = {+ 
(1) 3 (2) 2 i then Ку) = ЯЛЫ у? 


ar do { 
С А ! and f(xy) = + 





(3) oF (4) s ! Hence, it is clear that f(xy) < f(x) Ку) 
[Ans: (3)] 14.14 = Е " 
: = 2x2 = «If g = (1, 1), (2, 3), (3, 5), (4, 7)} is a function 
Sul: fx) = 2x", 800 ЭЭ given by g(x) = ax+f then the values of © and p 
fog = f[gG)] = di] are 
"RU а) 612) 0) @-1) 
x2) - (45) 0) C-D) 0 02) (Аж) 
3х ЭР 501: 
5 ( 2 ) в= {(1, 1), (2,3), (3, 5), (4 7] 
9x? g(x) = exp 
1 When a =2and В =- 1, g(x) =2х-1 
11.18 f : AB is a bijective function and if Which is satisfying ‘g. 
п (B) = 7, then n (A) is equal to г И E E regresan 
i : Ю К (1) alinear function 


(2) acubic function 


Sol: какап (3) areciprocal function 
f: А Э Bis a bijective function and n(B) = 7. @ v d енн Este] 
fisa bijective function i.e., one-to-one onto. 5 3 4 
Ч f(x) = (x + D^ - (x-1) 
function. цэг —- 
. А and В should have equal number of H = (х? + Зх? + 3x + 1) – (x° - 3x* + 3x- 1) 
elements. = 6? +2 


n(A) = 7 Р “ 





С 
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1. If the ordered pairs (x? — 3x, у? + 4y) and (- 2, 5) : 
are equal, then find x and y. 


501: 
Given (x? - 3x, у? + 4y) = (- 2, 5) 
дю -3х =-2 y+4y=5 
х2-3х+2 =0 у+4у-5=0 
(x-1) (x-2)= 0 (y+5)(y-1)=0 
х = 1,2 у=-5,1 5 


2. The Cartesian product А х A has 9 elements 
among which (- 1, 0) and (0, 1) are found. Find 
the set A and the remaining elements of A x A. 

501: Since A x A has 9 elements , 


A would have 3 elements (3x89) 
A x A contains (- 1, 0) and (0, 1) 
. -Ь0ЕА 40) 
Similarly (0, 1) isin Ax A 
So, 61€ A 42) 
From (1) and (2) => —1,0, Le A 
З А ={-1,0, 1} 


М AxA = {= 1,0, 0х {- 1,0, 1] 
= {(- 1,-1), (- 1, 0), (- 1,1), 
(0, - 1), (0, 0), (0, 1), 
(1,= 1), (1, 0), (1, D] 
^. The remaining elements of A x A are 
{(- 1,- 1), C 1, 1), (0, - 1), (0, 0), (1, - 1), 


@,0),(1,1)} 
' _ |Ух-1 x21 
3. Given that f (x) = 4 me ind 
() f(0) (i) f(3) 
(iii) f (a + 1) in terms of a, (Given that a20) : 
Sol: f(x) = um E 
4 x«l 

G) 0) =4 [^ 0<1 

Gi) 63) = 3-1 = 42 [> 851 

Gii) Қа+1) = ү/441-1 = Ja [7 Givenaz 0 

[7 а+1>1 


4. Let A = (9, 10, 11, 12, 13, 14, 15, 16, 17} and let 
f: А Э № be defined by f (n) = the highest prime : 
factor of НЕА. Write f as a set of ordered pairs 
and find the range of f. 

Sol: А = (9, 10, 11, 12, 13, 14, 15, 16, 17] 
f: A> М ,f(n)- the highest prime factor of 
neA 


2 f(923, f(10s5, F(11)=11 
#(2)=3, £(13)=13, f(14)=7 
#5) =5, £(16)=2, f(17)=17 


Set of ordered pairs 
f={(9, 3), (10, 5), (11, 11), (12, 3), (13, 13), (14, 7), 
(15,5), (16, 2), (17, 17) 
Range ={2, 3, 5, 7, 11, 13, 17} 


5. Find the domain of the function 


f(x) -11-41-41-х” 
f(x) = y1- 1-V1-x? 


f(x) -41-1 
where t = 41-41-2 


501: 


1-120 
151 


41-41-3 <1 
Squaring 1-41-37 <1 
-4l-x 50 
1-x z0 
1-x!20 
x «1 
=> xe[-Ll]ie,(-1,0,1] 


i 6. If f (x) = x’, (х) = 3x and h (x) = x - 2. Prove 


that (feg)eh = fe(geh), 


Sol: f(x) =x’, р(х) = Зх, h(x) =x-2 
Тев -f[gQ9] = f(3x) 
= (3x)? = 9x? 
(feg)eh =(feg) [h G9] = (fog) [x-2] 
=9(х- 2)? 


geh =g [h ()] = 8[х-2] = 3(x-2) 
fe(geh) = f[g (h (х))] 

= f[3(x-2)] = [3(x-2]? = 9(х- 2)? 

^ (feg)h = fo(geh) 

Hence proved. 

7. A = (1, 2} and B = (1, 2, 3, 4, C = (5, 6} and 
D = (5, 6, 7, 8}. Verify that whether Ax C isa 
subset of B x D? 

Sol: 
A- (L2, В = {1,2,3,4}, С = {5, 6}, D = (5,6, 7, 8} 
АХС = {1,2} x {5,6} 
= {(1, 5), (1,6), (2, 5), (2, 6)} 
(4) 
ы 








ос. _ -— —— 
OŘ 
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BxD = {1,2, 3, 4} x {5, 6, 7, 8} ! Gi) gf(x) =g [f(x)] = [6х + 8] 
= {(1,5), (1,6), (1,7), (1, 8), T 
02,5),0, 6), 0,7).0,8), | = БВС _ Sets 
(3,5), (3,6), (3,7), (3,8), Я 2 
(5), (,6), 0,7) (4,8) | = SD гэбэ) 
7. (А х C) isa subset of (B x D) » Чы Е 
8. If f (x) = =. ха! show that f ( (x) = – 5, “10. Write the — p" following real functions 
x 4 2х+ 
provided x #0. 0) f@)= 3-9 Gi) p= 4¢41 
х-1 
Sol: P e САЙ (iii) g (x) = Ух-2 (iv) h(x)=x+6 
-1 ! 801: 
ТОР 1 
: 2х+1 
En | @ = 
х-1 27 х-1-(х41) i -9 
= #1 = х+1 у "ЭР гүн 
x-la х-14(х41) х-9 
2: Е аа RN 
ВМ... „Даа, = E 
х-1+х+1 2х х i 9 
Hence proved. В 2. The domain is all values of x that make 
| the expression defined. 
9. The шг: Ё "y gare "ey m f (x)= бх + 8; | f ie, (42,9) 409, ©) 
в0)-2 3 : ie, (x/x29) > - (9) 
1 ! - 
(i) Calculate the value of gg В G) р(х) = iu 
2 x 
(1) Write an expression for gf (x) in its Here, the expression is defined for all real 
simplest form. И 
Sol: f(x) =6х+8, р(х) = ки ie, xeR 


Gi) g (x) = Ух-2 
g (x) is defined real only when ¥2 2 
Gv) h(x)=x+6 
h (x) is defined for all real values of ‘x. 
ie, ХЕВ. 








_ м 
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Cartesian Product 6. If A is the set of even numbers less than 8 and 





B is the set of prime numbers less than 7, then 


1. IfA = {1,2}, В = (0, 1}, then A x B is 
(1) (0,0, (1, D, (2,0), 2, D} Lr шан oo is 
(2) {(,0), (2, D} in я ^ pa [Ans: (1)] 
G) 10,1), (1,2), (0, 1), (0, D} i Sol: | 
(4) None of these [Ans: (1)] | 3 he CLS n) ad 
Se ere eT Н В = {2,3,5} = n(B) = 3 

B = {(1,0),(1,1),@,0),2,)} ie оті Ыры, 


, If the set A has ‘p’ elements, B has ‘q’ elements, р 


then the number of elements in A x B is 


Number of relations from A to B aa 


.Let N be the set of all natural — 


and let R be a relation on N defined as 


1 2 1 
ai pq ы pia anaE = (ву/хеМ,уеМ and x + 3y = 18). 
m ын (9 p [Ans (3 Then R as set of ordered pairs is 


Number of elements in A = p 
Number of elements in В = 4 
Number of elements і inAxB - Pq 





, If A, B, C are any three sets, then Ах (BUC) is is | 


n{(A xB) A (Bx A)} = 9 


(1) (G3, 4), (5, 3), (9,2), (13, 2)} 
(2) {(3,5), (2,7), (9 2), (12, 1)} 
(3) (0,4), (6, 3), (9,2), (12, ] 


(4) {(4,5), (7, 3), (4, 5), (4 2)} [Ans: (3)] 





501: 
equal to В = {(х, у), xeN, yeN andx + 3y = 15} 
AxB)U(AxC AUB)U(AUC au dm 
Шу ЗАВЕДЕНО OY АНА ! Whenx = 3, у = 4, then3 + 3(4) = 15 
(3) Both (а) апа (b) (4) None of these [А т: (1)] H Whenx = 6, у = 3, then 6 +3(3) = 15 
. Let A = (a, b, c, d}, В = (b, c, d, e}, then: Whenx = 9, y = 2, then 9 + 3(2) = 15 
n{(Ax B)A(Bx A)} = f Whenx = 12,y = 1, then 12 + 3(1) = 15 
a) 3 : 7 R = {(3,4), (6,3), (9,2), (12, 13) 
(2) 6 ! 8. А relation В is defined from (2, 3, 4, 5} to 
(3) 9 і {3, 6, 7, 10} by: xR y = xis relatively prime to y. 
(4) None of these [Ans: (3)] : Then, domain of R is 
Sol: } 0 0,3,5} (2) 13,5} 
А = {a,b,c,d}, B={b, c, d, e} Н (3) {2,3,4} (4) {2,3,4,5} [Ans (4)] 
AxB-((ab)(ac.(ad.(ae)(bb)(bobdbe, 5: 0 
(cb), ee), (ed), (c, e), (d, b), (d, c), (d.d), (d,e)) : Since x is relatively prime to y, 
i Domain = {2,3, 4, 5} 
BxA={(b,a), (bb), (b,c), (b,d), (c,a), (cb), (c. c), (e d), T Е 
(&а),(4,Ь),(4,с),(4,4),(е,а), (eb) (ec), (e,d)) |. 9 Let R be a relation from set A to a set B, then 
(1) R= AUB (2) ANB 
(A x B) A (Bx A) = {(b, b), (b, c), (b, d), (c b), (с, с), 
(с, d), (d, b), (d, c), (d, d) (3) RcAxB (à REBxA [Ans (3)] 
Sol: 


Relation is a subset of Cartesian Product. 





', ш 


„И 





10. If f (x) = 2x? + bx + с and f (0) = 3 and | 
f (2) = 1, then f (1) is equal to i 


0) -2 0) 0 i 
(3) 1 (4) 2 [Ans: (2)] : 
Sol: ! 
f(x) = 2х2 «bx c 
0) = 3 
=> 2(0) +50) +е=3 > с = 3 
f(2) = 1 
=> 2(2)?+b(2)+¢ = 1 > 2b+c = -7 
2b+3 = -7 
ъ= 210 lg 
2 
. f(x) = 2x?- 5x43 
(1) = 2(1)?-5(1) +3 
= 2-54+3=0 


+ Let A = (x, y, z} and В = {a, b, с, dj. Which ; 

one of the following is not a fünction and is not | 

a relation from A to B? Н 

(1) {(x, a), (х, 9] (2) {( с), (у, d) 

(3) {z a), (2, d)} (4) 40,0), (у, b), (a d)] 
[Ans: (4)] : 

Sol: Н 

А = {x,y,z}, В = {а,Ь с d} 
{(z, b), (y, b), (a, d)} is not a function from A to B as 
a£ A. 








12. The domain of the function ‘f’ given by 
x +2x41 
npa x!'-x-6 
0) R-{3,-2} (2) R-(- 3.2] | 
(3) R-(3,2] (4) R- (- 3, - 2} [Ans: (1)] | 
Sol: i 
x? 42x41 
йы] = 255598 9 
tx) x!'-x-6 
x? 42x41 
© (x=3)(x +2) 


f(x) becomes undefined when x 23 (ог) х=-2. 
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“ae = 
uncTions | 14. If xe land х) = -— is a real function, then 





£ (£(£(2))) is 
0) 1 (2) 2 
(8) 3 (4) 4 [Ans: (3)] 
Sol: 
stl 
es ol 
2+1 3 
62) = 5-1 = 1 = 3 
f[f(2 "Ud 22214204 
0] = 63) = 5 = 5 = 
2n 
f[ff20] = (2 = 571 = 3 
1 2 
1 15. № 2f(x) – 3f (2) = x", (x + 0) then (2) =? 
я 5 
Q T 2 3 
(3) -1 (4) None of these [Ans: (1)] 
Sol: 
Given 2f(x)- 3f 1 =x 
x 
Letx = 2 
1 
210)-31(5] =4 a (1) 
Letx = B 
2 
1 z 
В -W3 = 4 ... (2) 
1 
(3) +370) 
= 45| = 4 
2 2 
1+12 30) 
з = 
Substituting in (1), we get 
iQ) = = 





А Domain = R- {3, - 2} 
13. Which of the following are functions? 
Q) {Qy):y? = x x yeR} 
(2) {®у):у = 1х1, хуеВ} 
(3) (xy): x+y = 1, хуЕВ} 


(4) (y): -у = Lx yeh) [Ans: (2)] | 








| 16. Let (e 


1 Composition of Functions 


gu. x#0, then f (x) is 
x 


Ч) 


equal to 
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0) х-2 (2) х2-1 r 
© 4-24| W £@) [Ans: (01 
acl 1 
Sol: 
е 1 2,1 
Given i{=+4) =x ra 


2 
1 
Let us find (=+) = x +r +2x:— 
х х х 


1 
= 4542 
x 


1 
Subtracting 2 from this, we get x us 


Ў f(x) = х?-2 





17. If f(x) = х-2, g(x) = „x° +1, then 
(gef)&) =? 


а) x? +1-2 


(3) xi-1 
Sol: 


(ge f) @) 


(2) x +4x45 


(4) х?-4х+5 [Ans (2)] 


g 0) 
g[x- 2] 


Vx -2y +1 
= x? 4х+4+1 
= х2 4х+5 


18. Given 62) = 3, 


(f° g)(3) = 
0) 2 (2) 3 
(3) 4 (4) 5 [Ans: (2)] 
Sol: 5 
(1-8) = £[g(3)] 
= [2] =3 


19. Given f = ((- 2, 1), (0, 3), (4, 5)}, в = {(1, D, | 
(3, 3), (4, 5)} then, Domain and range of €^ f . ! 


(1) D = В, 0}, = (- 2,1] 
(2) D = {3,-2},R = {1,5} 
(3 D = {-2,0},R = {1,3} 
(4) D = {-2,1},R = {0,3} 
Sol: 
(ge f)(-2) = в[Ң-2)] = 8(1) = 1 
(ве 5) (0) = g[f(0)] = 8(3) = 3 
(ge f) (4) = 54] 
= g(5) = undefined 


(3) = 2 and g(2) = 5, then 


[Ans: (3)] : 


^ 8°/ = {(-2,1),(0,3)} 
Hence the Domain = 1-2, 0}, 


Range = {1,3} 


№ 11. Very Short Answer Questions 


1 i 2 51 
i ьҥ+,у-3) = (5:3), tind the vatues of? 
! and ‘у’ 
501: х 5 1 
2 = =, Е 
3 3 3 
х 5 1,2 
* в ss = 245 
3 8 у 3 3 
х = 5-3 yet 
3 37 3 
x 2 
бъ б, = 1 
3 3: Y 
х= 2 


2. If the Set ‘A’ has 3 elements and the Set 
В = (3, 4, 5}, find the number of elements in 
(A x B). 

501: 
‘W has 3 elements and ‘B’ has 3 elements, then 
'A x B' will have 9 elements. 
3. If G. = {7,8} and H = {5, 4, 2}, find G x Hand 
HxG. 
Sol: 
GxH = {7,8} x {5,4,2} 
= {(7, 5), (7, 4), (7, 2), (8, 5), (8, 4), (8, 2)} 
HxG = {5,4,2} x {7, 8} 
= {(5, 7), (5, 8), (4, 7), (4, 8), (2,7), (2, 8)} 


| 4. IfA = (1, 1}, find A X A x A. 


Sol: 
AxA = {-1,1}x{-1,]} 
{(-1, - 1), (= 1, 1), (1, - 1), (1, D] 
АХАХА = {(- 1,- 1), (- 1, 1), (b - 1), (1, D} 
x{-1,1} 
= {(-1,-1,- 1), (- 1,- 1, 1), (- 1,1,- 1), 
(- 1,1,1), (1,- 1,- 1), (1, - 1, 1), 
(1,1, - 1), (1, 1, D] 


| 5. IFAXB = (а, x), (a, y), (b, х), (b, уу, find ‘A’ 


and ‘B’. 

Sol: 

Set of all first entries = {а,Ь} 
Set of all second entries = {х,у} 





С.) 








ш (6; 


7. 


8 


10. 





O 


= 


O 


LetA = {3,5}andB = {7,11}. LetR = {(a,b); * 

acA, beB, a— b is odd}. Show that R is an | 

empty relation from A into B. ! 

Sol: 

Since ae A and be B, 

a-b = (3-7),(3-11), (5-7), (5- 11) 

-4,-8,-2,-6 None of them is an 

odd number. : 


"oa 


"Iherefore, R is an empty relation. 


What is the number of relations on A if R isa 
relation on a finite set A having *n' elements? 
Sol: 

Set A has ‘п’ elements. 

- Number of elements in Ax A = пхп = n? 
‘The number of possible subsets of A x A = p? 
Since, each subset of A x A is a relation on A, the 
total number of relations on A is 2" . 


Let set А = (January, February, April, June, 


September, October, November, December] and ;. 


set B = (28, 29, 30, 31}. Let В be a relation 
from A to B defined by R = ((a, b) Ax B t ‘a’ | 
month has ‘b’ number of days}. Write a subset : 
of relation R connected with ‘Teachers Day’, 
Sol: 
month has ‘b’ 
number of days] 
. R = {(January, 31), (February, 28), - 
(February, 29), (April, 30), (June, 30), 
(September, 30), (October, 31), 
(November, 30), December, 31)} 
^. The subset of relation R connected with Teachers 
Day is (September, 30} 


A function ‘f’ is defined by f (x) = 2x — 5. Write 
down the values of f (0), # (7) and f (- 3). 
Sol: 


В = ((ab)eAxB,'a 


f(x) = 2x-5 
£(0) = 2(0)-5 = -5 

#(7) = 2(7)-5 = 14-5 = 9 
f(-3) = 2(-3)-5 = -6-5 = -11 


IfA = {1, 2, 3} and B = (a, b, с} then do 
i) {(1, a), (2, b), (2, с), (3, су and 
ii) ((2, b), (3, b)} represent а function A — B? 
Sol: ; 
(i) The two ordered pairs (2, b) and (2, c) have the 
same first co-ordinate. Therefore, (1, a), (2, b), 
(2, c), (3, c) does not represent a function A — B. 
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(ii) Since one element 1 of A is not associated 
with some element of В. i.e, 1 is not the first 
co-ordinate of any ordered pair. So {(2, b), (3, b)} 
does not represent a function from A — В. 


11. LetA = {1,2,3}andB = {4,5}. Letf = {(1,4), 


(1, 5), (2, 4), (3, 5)). Is Ч’ a function from A 
into B? 

Sol: 

‘The first elements of two ordered pairs (1, 4) and (1,5) 
in 'f' are same. 


Therefore f = {(1, 4), (1, 5), (2, 4), (3, 5)} is nota 





function from A to B. 
12. Find the domain of f(x) = T 
Sol: x'—-5x46 
x g 


15) = ее e-e 


When x = 2 or 3, f(x) becomes undefined. 
л Domain off = R ~ {2, 3} 


pes x«0 
13. Let f : R> R defined by f(x) = 1, x=0, 
Find f(- 3), 80) and f(5). les 41, х>0 
501: 


(My = 3 3)— ТЕ. Lies 320 
Ко) 1аѕх = 0 
(5) = 4(5)+1 = 


20+1 = 2lasx>0 


14. Let a function Ё: R A be defined as 


| 1, 4 xis rational 


fx) = | 


[-ь if x is irrational, where x € R 





As i is a rational number, (1) = 1 and 


as \/5 isan irrational number, £(V5) = = 1; 


15. Consider the following arrow diagram. 


A f B 
-8 

gem qa 
5. 0 
жа: жой 
Ав 
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i) Is it a function? If so, write the equation ' 
form. Н 
ii) List the elements of this function. 
Sol: 
Yes, it isa function and f(x) = x? 
Elements of f = ((- 2, - 8), (-1,- 1), (0,0), (1, 1), (2,8)} 


x-l 
16. If f (x) = Spr then show that д) = -£(x) | 


Sol: 


1 1-х 
ыг | uns 
Д2... 1-х 
E. la bx | dex 
x x 
(x-1) 
E x+ ^7 =) 


Hence proved. 


3x +2, g(x) = x + 5 find f[g(x)] { 


17. Given f(x) = 
and g[f(x)]. 
Sol: 
f[g(x)] = fx -5] = 3(х+5) +2 


3x 41542 = 3x 17 і 
glf(x)] = 8[3х+2] = 3x+2+5 = 3х+7 | 





18. If f(x) = 2x - 1, then find f o f. 
Sol: 
f(x) = 2x-1 
fof = f[f(x)] 
= f(2x- 1) = 2(2x-1)-1 
= 4x-2-1 = 4x-3 Ї 
19. Given f(x) = x! + 6 and g(x) = 2x + 1, find 
(в o £2). 
501: 
gof = g[fG9] 
= g[x?+6] 
= 2034 6)41 
= 2?+12+1 = 2x! 13 
Now, (gof)(2) = 2(2)2 +13 


2(4) +13 = 8413 = 21 


III. Short Answer Questions: + 


1.ҤА = (1,2, 3, B = (3, 4} and C = {4,5,6},! 
then find (Ах B)U(AxC), 
Sol: 
AxB = {1,2, 3} x (3, 4] 
= {(1,3), (1,4), (2,3), (2, 4), (3,3), (3, 4)} 
АХС = {1,2,3} x {4,5,6} 





= үа, 9, (1, 5), (1, в), 0, 4), (2, 5, a 
2,6) (3,4), (3, 5), (5, 6) 
2. (AxB)U(AxC) = {(1, 3), (1, 4), (1, 5), (1, 6), 
Q.3. (2, 8, 2,5), 0, 9) 
(3,3), G, 4), 5), G, 6) 


2. НА = (12,4, B = (2,4,5), C = (2, 5}, find 


(А-В) x (B-C) 
Sol: 
А-В = (52,4 - {2,4,5} 
= Ш 
B-C = 12,4, 5} - {2,5} 
= 4} 
д (А-Вх(В-С) = (1) x (4) 
= {(1,4)} 


3. НВ, = ((x, y) / y = 2x + 7. where xeR and 
—5< y £5] is a relation, then find the domain 
and range of R,. 


501: 
В, = (хуу//у = 2х-7,ХЄЁ,-55у55) 
x = [4 -6, -5, -4, -3, -2, -1, 0, 1, 2, 3, 
4,516, 
у= 4-5,-4,-3,-2,-1,0, 1, 2, 3, 4, 5} 
When x = -6, y=-5 
x2-5 у=-3 
х= -4 y=-l 
х = -3, у= 1 
х=-2, y=3 
х=-Ь у=5 
ЛЕ = {(-6,-5), (-5, -3), (-4, -1), (-3, 1), 


(-2,3), (-1, 5)} 
Domain = {-6, -5, -4, -3, -2, -1] 
Range = {-5, -3, -1, 1,3, 5} 


‚ 4. Let В be a relation in М defined by 


R = {(1+x,1+x’)/ х<4, хеМ} Find 
к 
(ii) domain of R 
(iii) range of R 
Sol: 
В = (1+х,1+х2)/х<4, хєМ| 
аз х<4, xeN, xtakesthe values 1, 2, 3, 4 
^. R = {(2, 2), (3,5), (4, 10), (5, 17)} 


Domain of R = {2, 3, 4, 5} 
| =) 


Range of R = {2, 5, 10, 17} 





ос... pu" | 
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5. The figure shows a relationship between the Sets ' 8. Find the domain and Range of the real function 
P and Q. Write this relation in E 4-х 
(i) Set builder form { “Р defined by f(x) = "iig 


S 501: un 
(ii) Roster form _ E _ 0 
(iii) What is its cd and Range? Wheuxis:4/f(x).is not definedasf(4) = 0 So; 





the domain is the set of all real numbers except 
x = Aie, R- {4}. 











4- -4 
121 ! айе IJ E. 
ET х-4 х-4 
4-х 
Range of х) = 4 is-1. 
Sol: 
G) Set builder form R = {(x,y)/y = x-2 Domain = R- {4}, Range = {- 1} 
.. forx = 5,6,7): ө, Express the following function as set of ordered 
Gi) Roster form R = {(5, 3), (6,4), (7, 5)} pairs and determine the range: Ё: ХУК, 
вш Romana Ræ 5,621 оне =t: 
| Range of В = {3, 4, 5} 1 Sol: ! ЕУ 
6. Find the domain and range for the functions f:XO В, Қх) = x? & 1 whereX = {- 1, 0,3, 9,7} 
1 4-1) -(-12-1--141-0 
а) f(x) -х2-2, b) Ё() = : 
ны ш. ый. 1+2 0) = (0)? +1 = 0+1 = 1 
(a) f(x) = х2 + 2 is defined for all real values of x. | (3) = (3) +1 = 2741 = 28 
Hence the domain of f (x) is “all real values of x”. | f(9) = (9)? +1 = 729 +1 = 730 
Since ‘x” is always positive, x? + 2 is never less | 7) = (75 +1 = 1343 +1 = 344 
than:2. Гол f = 061,0), (0, 1), (3,28), (9, 730), (7, 344)} and 


2. The range of f (x) is “all real numbers /(х)>2” | Range of f = {0, 1, 28, 730, 344} 











0) fü) = © 10 If A = (- 1, 0, 2, 5, 1} and f : A Z is defined 
t+2 by f(x) = х2 -x- 2. Find the range of ‘f’. 
Domain: The function is not defined fort = -2 Sol: А 
Hence, the domain of f (t) is “ай real numbers GivenA = 5 1,0,2,5,1] 
except - 2" f(x) = x UK 2 
Range: "all real numbers except zero”. i-e р -(-4)-250 
т Ко) = (0)2-0-2 = -2 
7. Let f = {(1, 1), (2, 3), (0, 1), 1, - 3] be a f(2) = (2)2-2-2 = 
function from Z to Z defined by f(x) = ax + b, 45) = (5?-5-2 
for some integers a, b. Determine a, b. 8) = (1)2-1-2 = 
501: 2. Range off = {- 2,0, 18} 
f(x) = ax+b т à 
for x = 1,6) = 1 лее, = xt pind DV, 
40) 55 -1 >a+b=1 (1) Sol: prae 
2 
forx = 2,f(x) = 3 ; f(x) = х 3 
a(2)+b = 3 = 2a+b = 3 -0) "Т " An 121 
— > я | Н ‚ füa-fQ и 
SEAT VE { а Lid 
f(x) 2 2x-1 
Also for x = 0,f(0) = - 1 апа = BOT, 100 ga = 2.1 
whenx = – 1,6-1) = -3. р 0.1 100 10 


| 
b 





EN 





obe — 


O ——— 
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12. If f(x) = х?—2 and g(x) = 2х-3, then Evaluate ' 


(i) 8-3) (Gi) g(5) (iii) f(a + 1) 
Sol: 
G) 8-3) 
f(x) = x?-2 
f(-3) = (-3}-2 = 9-2 = 7 
(i) g(5) 
g(x) = 2x-3 
g(5) = 2(5)-3 = 10-3 =7 
(iii) f(a + 1) 


f(x) = х2-2 
Қа+1) = (a+1)?-2 
= а2+2а+1-2 = а +2а-1 





13. Given f(x) = 4х + 2, Evaluate fies) ш). 
Sol: h 
f(x) = 4x42 
f(a+h) = 4(a+h) +2 
= 4а+4 +2 
Ка) = 4а+2 
. Ла+№- fla) _ 4а+4й+2-4а-2 
ш һ d h 
puma 
h 


14. Givenf(x) = 3x+7,g(x) = x+1,h(x) = 2x-3, 


Find f(2) + h(1) and f(0) + g(0) – h(0). 
Sol: 
12) +h(1) = 32) +7 + 2(1) -3 
= 6+7+2-3 = 12 
3(0)+7+0+1- (2(0) - 3) 
0+7+0+1-0+3 = 11 


(0) + g(0) - h(0) 


15. If f(x) = 2x! - xi Land g(x) = Vx. Findfog. 


Sol: 
fog 


figo] = five] 
a(vx t+ (ve)? = 22 4x41 


16.1f f(x) = —2x+9andg(x) = —4x2 + 5x-3, find | 


fogandgof. 
Sol: 
fog = f[g(x)] 
= f[-4x?+5x-3] 
= -2(- 4х2 +5х-3] +9 
= 8х? - 10х+15 
gof = g[fG)] 
= g[-2x+9] 


= -4(-2x+9)?+5(-2x+9)-3 





Ш 


- 4(4х2 - 36x + 81) - 10x 45 - 3 
- 16x? + 144x - 324 - 10x + 42 
- 16х? + 134x - 282 


! 


Ш 


17. If (х) = i|x- 4 and h(x) = х? +4, find 


(ho g)(- 15). 
501: 
hog = h[g(x)] 
= В[х-4] 
= (3-4) +4 
1 
= (x-4) +4 
=x-4+4 = х 
^ (hog)(- 15) = - 15 


№ IV. Long Answer Questions 


|LOfÉA = {x/x?-4x+3 = 0}, 


В = (x/x'-x-6 = 0},C = (x/x'-4x = 0}, 





find (i) AxB (ii) АХС (iii) (A-B) x C 
501: 
А = {х/х?-4х+3 = 0) 
= (x/(x-3)(x-1) = 0} 
= {х/х = 145] 
В £ fx/x -x-6 = 0} 
= {х/(х+2)(х-3) = 0} 
= {х/х = —2,3} 
С = {x/ x -4x = 0} 
= {х/х(х?-4) = 0} 
= {х/х = 0,-2,2} 
А = {1,3}, B = {-2,3}, C = (-202) 
@ AxB = {1,3} х{-2, 3} 
= {(1,-2), (1, 3), (3,- 2), (3, 3)} 
4) АХС = {1,3} х{-2,0,2} 
= (1, - 2), (1,0), (1, 2), (3, - 2), 
(3,0), (3,2)} 
Gi) A-B = {1,3} -{-2,3} = {1} 
(А-В) хСс = (1) x (-2,0,2] 


{(1,-2), (1, 0), (1, 2]. 


} 2. If A and В be two non-empty sets, then show 


that Ax B = BXAif = B. 
501: 
Те АхВ = BxAand xeA 


ХЕА  (xb)eAxBVbeB 
=> (x b)e(BxA) 


а 





p" —— 


—————————— 





ТАХВ = ВХА 
=> хєВ 
= ACB 
By the definition of Cartesian Product and let y be 
an arbitrary element of B 
уЕВ = (а,у)єАхВҮасА 
=> (a,y)e(Bx A) 


Т АХВ = ВХА 
By the definition of Cartesian Product 
=> yeA 
BcA 


From these two results, А = B 
Conversely, let А = B, then 


AxB = AxAandBxA = AxA 
/. АХВ = ВХА 
HenceAx B = BxAifA = B. 


3. In the given ordered pairs (4, 6), (8, 4), (3, 3), 
(9, 11), (6, 3), (3, 0), (2, 3). Find the following 


relations. Also, find the domain and range. 
(i) is two less than (ii) is less than 
(iii) is greater than (iv) is equal to 
801: 
(1) В, is the set of all ordered pairs whose first 


component is two less than the second 


component. 
^ В, = {(4,6), (9, 11)} 
Domain of R, = Set of all first components 
= {4,9} 
Range ОЁ R) = Set of all second components 


(6, 11} 


Gi) В, is the set of all ordered pairs whose first 
component is less than the second component. 
В, = {(4, 6), (9, 11), (2, 3)} 
Domain of R, = {4, 9, 2} 
Range of R, = {6, 11,3) 


(iii) R, is the set of all ordered pairs whose 
first component is greater than the second 
component. 
В, = {(8, 4), (6, 3), (3, 0] 
Domain of R = {8, 6, 3} 
Range of R, = {4, 3, 0} 
(iv) R, is the set of all ordered pairs whose first 
component is equal to the second component. 


В, = {(3,3)} 
Domain of R, = {3} and Range of R, = {3}. 


(9) 
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1 4. LetA = {2,3,4,5}andB = {8, 9, 10, 11}. Let 
R be the relation “is factor of” from A and B. 
i) Write R in the roster form. Also find 
Domain and Range of R. 
ii) Draw an arrow diagram to represent the 
relation. 





501: 
(1) Given, that the Relation R consists of elements 
(a, b) where ‘a’ 15 а factor of b. 
Therefore, Relation ‘R in the roster form is 
R ={(2, 8), (2, 10), (3,9), (4, 8), (5, 10)} 
DomainofR - (2,3,4,5] 
RangeofR = {8, 10,9} 


(ii) Arrow diagram representing ‘R 


R 











: 5. Given f (x) = 3х+ 7,8 (х) = -х+8, 
h(x) =x? + 3x — 1. Prove that Composition of 
functions is associative. 
Sol: 
feg = figo] 
= f[-x+8] 
= 3(-х+8) +7 
= -3х+24+7 = 
(feg)eh = (feg) [h Q9] 
= (feg) [2+ 3x- 1] 
= -3 (х2+3х- 1) +31 
= -3x!-9x 43431 
= - 3х2 - 9x 434 
geh = 5 В] 
= р[х2+3х- 1] 
= - (х2 + 3х- 1) +8 
= -xX -3x+1+8 = -х?-3х+9 
fe(geh) = f[g (h (x))] = Пех? + 3x- 1)] 
= f[-x?-3x +9] 
= 3(-х2-3х+9) +7 
= - 3х2 -9х+27+7 


-3х+31 


40) 
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Don 


= —3х®%—9х-+ 34 PN o) ! Gi) (f-g)(x) = fG)-gG) — 


From (1) and Q) Q1) - G1) 
(feg)eh = fe(geh) = 2х+1-2-1 = 2х-х2 


Ш 


7. Composition of functions is Associative. 


m в — Е =-х2+2х 
6. № ‘f’ and ‘g’ are two real valued functions | (iii) (fg) (х) = 00116001 
defined as f(x) = 2x + 1, g(x) = x? + 1, then: = 2 
find s = (2х-1)(х7-1) 
А a ES bay = 2х? +х2+2х+1 
GQf*g ШЕЕ; (008 09, 
Sols Gv) (Дө - 20) лдей g(x) #0 
(i) (f+g) (х) = f(x) + g(x) К, g(x) 
= 2х+1+х?+1 2х+1 
= х2+2х+2 } Tox 
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, 
Theorem 1: Euclid's Division Lemma 
Let a and b (a > b) be any two positive integers. Then there exist unique integers q and г such that 
a=bqt+r,0<r<b. 


Generalized form of Euclid's Division Lemma. 
If a and b are any two integers then there exist unique integers q and r such that a = bq + r. where 
O<r<|bl 


Theorem 2: (Euclid's Division Algorithm) 
If a and b are positive integers such that a = bq + г, then every common divisor of a and b is a 
common divisor of b and r and vice-versa. 
Algorithm 
An Algorithm means a series of mathematical step by step procedure of calculating successively on the 
results of earlier steps till the desired answer is obtained. 
We use Euclid’s Division Algorithm to find out Н.С.Е. of two positive integers easily. 


р 
р 

р 

р 

! 

р 

р 

р 

р 

р 

р 

р 

р 

р 

р 

р 

р 

р 

р 

р 

р 

i 

! Euclid's Division Algorithm 

| To find the Highest common factor of two positive integers a and b, where a > b 
| Step 1: Using Euclid's Division Lemma, а = bq +1; 0€ r < b. where q — quotient, г — remainder. If r = 0, 
! then Н.С.Е (a, b) =Ъ. 

Í Step 2 : Otherwise applying Euclid's Division Lemma divide b by r to get = rq + г, 0 <р <r 
! Step 3 :If r; = 0 then r is the Highest common factor of a and b. 

| Step 4 : Otherwise using Euclid’s Division Lemma repeat the process until we get r = 0. In that case, 
| corresponding divisor is Н.С.Е. of (а, b). 

| Theorem 3: 

! If a, b are two positive integers with a > b then G.C.D. of (а, b) = G.C.D. of (a — b, b). 

р 

р 

р 

р 

р 

р 

р 

р 

р 


H.C.F. of three numbers 
Let a, b, c be the given positive integers. 
(i) First find Н.С.Е. (a, b) call it as d. i.e., = (a, b) 
(ii) Find H.C.F. of d and c. 
x This will be the H.C.F. of three numbers a, b, and c. 


We have 34 cakes. Each box can hold 5 cakes 
































only. How many boxes we need to pack and 34 = 5 E: 6 Ё 1 
how many cakes are unpacked? i | Total number | = | Numberof | x | Numberof | + | Number of 
501: of cakes cakes in boxes cakes left 
We see that 6 boxes are required to | agis ын 
pack 30 cakes with 4 cakes left over. This A hn 4 яр 
distribution of cakes can be understood as | |. = А * 
follows. ‚| Dividenda | =| Divisorb | x | Quotient | + | Remainder r 








4 


_ 43 


4 





_ —-— 9 || 


сМ . . 


Find the quotient and remainder when a is 
divided by b in the following cases 
()a-2-12,b-5 
(ii) a=17,b=-3 
(iii)a- —19,b 2-4. 
Sol: 
G a=-12,b=5 
By Euclid's Division Lemma 
а= bq + r, where 0 < r «|b| 





-1225x(-3)43 0<г<[5] 
Therefore, Quotient q = -3, Remainder r = 3 
00 а=17, b=-3 


By Euclid’s Division Lemma 

a= bq + r, where 0 < r <|b] 

17 = (-3) x (-5) +2, 0<г<|-3] 
Therefore Quotient q = - 5 

Remainder r - 2 


(iii) a=- 19,6 =-4 
Ву Euclid's Division Lemma 
а= bq + r, where 0 <r «|b| 
-19-(-4)х(5)41  O<r<|-4] 
Therefore Quotient д = 5, Remainder г = 1 


Show that the square of an odd integeris of the ` 


form 4q + 1, for some integer q. 


Sol : Let x be any odd integer. Since any odd 


integer is one more than an even integer, we have 
x = 2k + 1, for some integer К. 
= (2k+1)} 
= 402 + 4k+1 
= 4 (К+1 +1 
= 4q + 1, where q =k (k + 1) 
is some integer. 


If the Highest Common Factor of 210 and 55 is 


expressible in the form 55x - 325, find x. 


Sol: Using Euclid' Division Algorithm, we have | 


210 = 55x 34 45 


55 = 45x 1410 
45 = 10x44 5 
1025x240 


The remainder is zero. 
So, the last divisor 5 is the Highest Common 
Factor (Н.С.Е) of 210 and 55. 
Since, 
Н.С.Е is expressible in the form 55x - 325 = 5. 
=> 55x = 330 
Hence x = 6 


[4 | 
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"EEG Find the greatest number that will divide 
445 and 572 leaving remainders 4 and 5 
respectively. 
Sol : Since the remainders are 4, 5 respectively 
the required number is the Н.С.Е of the number 
445 - 4 = 441, 572 - 5 = 567. 

Hence, we will determine the H.C.F. of 441 and 
567. Using Euclid's Division Algorithm, we have 
567 = 441 x14 126 

441 = 126x 34 63 

126 = 63х2+0 
Therefore, Н.С.Е of 441, 567 = 63 and so the 
required number is 63. 


Find the H.C.F. of 396, 504, 636. 
Sol: To find Н.С.Е of three given numbers, first 
we have to find the Н.С.Е. of first two numbers. 
To find Н.С.Е of 396 and 504 
Using Euclid's division algorithm, 
weget 504 =396х 1+ 108 
‘The remainder is 108 # 0 
Again applying Euclid's division algorithm 
396 = 108x 3 + 72 
The remainder is 72 + 0 
Again applying Euclid's division algorithm 
108 = 72x14 36 
The remainder is 36 + 0 
Again applying Euclid’s division algorithm 
72 = 36x2+0 
Here the remainder is zero. Therefore, Н.С.Е of 
396, 504 = 36. To find the Н.С.Е of 636 and 36. 
Using Euclid’s division algorithm, 
we get 636 = 36x 17 + 24 
The remainder is 24 = 0 
Again Applying Euclid’s algorithm 
36 = 24х1+12 
The remainder is 12 #0 
Again applying Euclid's division algorithm. 
24 212x240 
Here the remainder is zero. Therefore, 
Н.С.Е of 636, 36-12 
"Therefore, Highest Common Factor of 396, 504 
and 636 is 12. 


_ 
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rogress Check | 


1. Find q and r for the following pairs of integers a | 
and b satisfying a = bq +r f 
()a-13,b-3 (i)a=18,b=4 
(iii) a=21,b=-4 (iv)a=-32,b=-12 
(v)a=-31,b=7 


0) а-13,5-3 
By Euclid's Division Lemma 
а = Ьа + r, where 0& r «|b| 
13 = 3(4) +1, 0<r<|3| 
^. Quotient q = 4 
Remainder r = 1 
Gi) a=18,b=4 


By Euclid’s Division Lemma 
a = bq+rwhere 0& r«|b| 
18 = 4x442, 0€ r«|4| 
г. Quotient q = 4 
Remainder r = 2 
(iii) a-21,b--4 
By Euclid's Division Lemma 
a=bq + r where 0Sr<|b| 
21 =(- 4) x (- 5) +1, 0r «|- 4| 
г. Quotient q = - 5 
Remainder r = 1 
(iv) а--32,5--12 
By Euclid's Division Lemma 
а =bq+r, where 0<r<|b| | 
-32 = (-12) x3 (4), 0<r<|-12| | 
/. Quotient q = 3 | 
Remainder r = 4 
(У) a=-31,b=7 
By Euclid's Division Lemma 
a=bq+r where 0&r«|b| 
-31 = 7х(- 5) +4, 0<r<|7| 
<. Quotient q = - 5 
Remainder r = 4 











2. Euclid's division algorithm is a repeated | 
application of division Lemma until we | 
get i 
ТҮЛЖ Zero remainder. 








3. The H.C.F. of two equal positive integers k, k is ! 





ПЕ к 





| № Exercise 2.1 





(@ Thinking Corner 


1. When a positive integer is divided by 3 
(i) What are the possible remainders? 
(ii) In which form it can be written? 


(i) Let the positive integer be a. 
By Euclid's Division Lemma 
a=bq+r, where 0<r<|b| 
So, а = За+т, O<r<|3| 
а = За+ьг=0, 1,2 
Possible remainders are 0, 1 and 2. 


(8) The positive integer can be written as 





=3q;a=3q+1,a=3q+2 





1. Find all positive integers when divided by 3 
leaves remainder 2. 
Sol : Let the required positive integer be a. 
Given a is divided by 3 leaves remainder 2. 
By Euclid’s Division Lemma a and b are any 
positive integers, then there exist unique integer 
qand r such that 


а =bq+r where 05" <]Ъ | 
Неге а = 3q +r where 0&r«|3| 
гэв 1,2. 
Considering r =2 
a = 3q + 2, where q> 0 
i6 а-34-2,4-0,1,2,3,.. 


а= 3(0)+2,3 (1) +2,3 (2) + 2, 3 (3) 42, ... 
8:52,5/8,11,... 
~. The required numbers are 2, 5, 8, 11, ... 


2. A man has 532 flower pots. He wants to arrange 
them in rows such that each row contains 21 
flower pots. Find the number of completed rows 
and how many flower pots are left over. 

Sol: 
Given number of flower pots — 532 
By Euclid's Division Lemma 
а = bq+rwhere 0<r<|b| 
532 = 21х25+7 
where 0& r « |21] 
-. Number of completed rows = 25 
Number of flower pots left over. = 7 


! 45 ! 











3. 


4. 


_ —-—  — 


о . . 


Prove that the product of two consecutive ! 


positive integers is divisible by 2. 
Sol: Letn, п+1 be two consecutive positive 
integers. 
Let = 2. 
By Euclid's Division Lemma 
n= bq+r where 0<r<|b| 
n= 2д+г where 0Sr<|2| ie, r= 0,1 
и. n=2q orn=2q+1 
Case 1: 
If n=2qthenn+1 =2q+1 
Their product n(n+1) =2q x (2q + 1) 
= Q9 04) +24 
= 4q’ + 24 
2q (2q + 1) 


m is positive. 
n (n + 1) is divisible by 2 
Case 2: 
Іп = 24 + 1 Шепп+1= (29+ 1) +1 
-24-2 
on (n+l) = (2q + 1) (2q + 2) 
= 4q?+2q4+4q+2 
= 4q? + 6q +2 
2.(2q? + 3q + 1) 
2 p, where р = 242 + 3q+1 
and p is positive. 
7. n (n+ 1) is divisible by 2. 
‘Thus we conclude that, 


Product of two consecutive positive integer is | 


divisible by 2. 


Show that a + b + c is divisible Бу 13. 
Sol: Given the positive integers a, b and c divided 
by 13 leaves remainders 9, 7, 10 respectively. 

By Euclid’s division Lemma we have 


а =13q,+9 
Ь = 1342+7 
с =13q;+ 10 


а+Ь+с =134+9+134+7+134+10 | 


= 13q, + 139, + 139,4 26 
= 13q, + 13q, + 13q3+ 13 (2) 
=13 [q,+q,+9;+2]=13m 
where т = 4} + qz + 9; + 2 and 
m is positive integer. 
which is divisible by 13. 
~<. a+ b + cis divisible by 13. 


2m where m = aar and | 


When the positive integer a, b and c are divided | 
by 13, the respective remainders are 9, 7 and 10. : 
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5. Prove that square of any integer leaves the 


remainder either 0 or 1 when divided by 4. 

501: All the integers ‘а’ must be either even or 
odd. 

11:18 even then a = 24. 

If it is odd then а= 2q + 1 


Case 1: 
Ifa=2q 
а? = (24)? 
a? = 442, remainder 0 when 
divided by 4. 
Case 2: 
Ifa=2q+1 
а? = (2q+1)? 
= 4q?+4q4+1 
= 49 (9+1) +1 


а2= 4т + 1 where m= q (q + 1) is an integer. 

It is of the form bq + 1 where 1 is the remainder 
when divided by 4. 

2. The square of any integer leaves the remainder 
either 0 or 1 when divided by 4. 


6. Use Euclid's Division Algorithm to find the 
Highest Common Factor (H.C.F) of 


(i) 340 and 412 (8) 867 and 255 
(iii) 10224 and 9648 (iv) 84, 90 and 120 
501: 
(1) To find the H.C.F. of (340, 412), 

412 > 340 = Н.С.Е (412, 340) 

Using Euclid's division algorithm we have 
412 = 340x14 72 

The remainder 72 #0 

Again applying Euclid's division algorithm 
340 = 72x44 52 

The remainder 52 #0 

Again applying Euclid's division algorithm 

72 = 52 х1+20 
The remainder 20 #0 
Again applying Euclid's division algorithm 
52 = 20х2+12 
The remainder 12 #0 
7. Again applying Euclid' division 
algorithm 

20 212x148 

‘The remainder 8 = 0 





Again applying Euclid's Division Algorithm 
12 = 8(1) +4 
The remainder 4 = 0, 
Again applying Euclid’s Division Algorithm 
8 =4(2)+0 





_ “Зиа... | p» 
 —————— 
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Nowthe remainder =0 7 8. If d is the Highest Common Factor of 32 and 60, ^ 
2. Н.С.Е (340, 412) =4 | find x and y satisfying d = 32x + 60y. 
(i) 867 and 255 | 501: Using Euclid's Division Algorithm, we 

Here 867 > 255 ! ца 


60 = 32х1+28 .. (1) 


Applying repeatedly Euclid's Division 3228x144 (2) 


Algorithm until getting remainder zero, we have. | 


867 = 255 (3) + 102 | 3i м 28 SANTO 

255 = 10: 51 | е remainder 1$ Zero. 

e " ERES i 2. The last divisor 4 is the Н.С.Е of 60 and 32. 
The remainder = 0 | Given 4 = 32x + 60y 
-. Н.С.Е (867, 255) = 51 ! From (2), wehave4-32-28x1  ..(3) 


Also from (1) we have 28= 60 -32х1  ..(4) 
Substituting (4) in (3), we have, 

4 = 32-(60-32x1)x1 

4 = 32-60+32x1 


(iii) 10224 and 9648 
Here 10224 > 9648 
Applying repeatedly Euclid’s Division 
Algorithm until getting remainder zero, 
we have, 10224 = 9648 (1) +576 =32 (2) + 60 (-1) which is of the form 
9648 = 576 (16) + 432 | =32x + 60y where x = 2 andy = -1 
576 = 432 (1) + 144 ! Ax =2у=-1 
432 = 144 (3) +0 | 
Theremainder = 0 | 
^. Н.Е (10224, 9648) = 144 


гс. 


9. A positive integer when divided by 88 gives the 
remainder 61. What will be the remainder when 
the same number is divided by 11? 


(iv) 84, 90 and 120 | Sol: Let the positive integer be ‘п’ 
First we will find the Н.С.Е. of84and 90. ! So п=88 (р) + 61, where p bean integer 
Н.СЕ (90, 84) | п= 88 (р) + (5 x 11 +6) 
Applying Euclid's Division Algorithm until | n=8xllxp+5x11+6 
we get remainder zero. ! n=11(8p+5)+6 
90 = 84(1) +6 | Dividing both the sides Бу 11, we get 
84 = 6(14) +0 | п 6 
Remainder = 0 ! п жан 11 
2. Н.С.Е (90,84) = 6 | ^. When the same number ‘п’ is divided by 11 
Now finding Н.С.Е (120, 6) we have | the remainder will be 6. 


120 = 6 (20) +0 


17 ive positive i 
Reiainder 30 | 10. Prove that two consecutive positive integers are 


+ HLCE is 6. ; always coprime. 
So Н.С.Е of 84, 90 and 120 is 6. ! Sol: Let the two consecutive positive integers 
Н benandn + 1. 
7. Find the largest number which divides 1230 and | Heren+1>n 
1926 leaving remainder 12 in each case. | By Euclid Division Algorithm, we have 
Sol: Since the remainder is 12 in each case, the | n+l = пха+ 1 Юг some integer д. 
required number is Н.С.Е of the numbers i Remainder = 1 
1230 - 12 = 1218 and 1926 - 12 = 1914. Now ! -. Again applying Euclid’ s Division Algorithm 
to find Н.С.Е. of 1218 and 1914, we use Euclids | n =1x(n)+0 
Division Algorithm, we have, ! Here the remainder -0 
1914 = 1218 x 1 +696 ! 2, Н.С.Е is the last divisor 1. 
1218 = 696х1+522 | г. HCE (п,п+1) =1 
696 = 522 x 1 +174 | i.e., Н.С.Е of two consecutive positive integers = 1 
522 = 174x 340 Н 2. Two consecutive positive integers are always 
-. H.C.E of 1218, 1914 = 174 | соргите. 


-. The required number is 174. 





pma. 
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| Theorem: (Fundamental Theorem of Arithmetic) 


“Every natural number except 1 can be factorized as a product of primes and this factorization is unique 
except for the order in which the prime factors are written". 


р 
р 

р 

t @ For a composite number N, we decompose it uniquely in the form 

; М = рї хр x pp х..х р" where ру, р», psp, are primes and qj, 4» qs,...,q, are natural 
І numbers. 

{ f? Thus every composite number can be written uniquely as the product of power of primes. 

i f? If a prime number p divides ab then either p divides a or p divides b. That is p divides atleast one 
р 

i of them. 


[s] Worked Examples ! So, 6" is always even. 


But any number whose last digit is 5 is always 
In the given factor tree, find thenumbersm ; odd. 


and n. H Hence, 6” cannot end with the digit 5. 
m 


Ї 1-7х5х3х 2 +3 acomposite number? Justify 
Н your answer. 


2 ! 501: 


Yes, the given number is а composite number. 
Because, 
3 y 7x5x3x24323x(7x5x241)23x71 


Since the given number can be factorized in 
terms of two primes, it is a composite number. 





5 
| ‘а’ and ‘b’ are two positive integers such that 
H а? x b° = 800. Find ‘a’ and ‘b. 
5 2 i Sol: 
501: : The number 800 can be factorized as 
Value of the first box from bottom 800=2х2х2х2х2х5х5=2° x5! 
= Бо | Hence, a"xb-2x5 
Value of n 25x 10 = 50 В ‘The implies that a = 2 and b = 5 (or) 
Value of the second box from bottom Н i-Sundb-5, 
= 3x50=150 i 


Value of m- 2 x 150 = 300 
"Thus, the required numbers are 
m = 300, п = 50 





1. Every natural number except can be 
expressed as » 
1. product of primes. 





J Can the number 6", n being a natural number 
end with the digit 5? Give reason for your 


answer. 

Sol: | 2. In how many ways a composite number can be 
Since 6" = (2 х 3)" 22^ х 3^ Е written as product of power of primes? 

2isa factor of 6^ f Ina unique way. 


ГО \ 
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3. The number of divisors of any prime number is ' 3. Find the HCF of 252525 and 363636. 








» 501: 
m 
4. Let m divides n. Then GCD and LCM of m, n 252525 
are. ай 50505 
Bids : 10101 
5. The HCF of numbers of the form 2" and 3" is ; 3367 
2-5 | 481 
1 37 








Thinking Corner | 
| 252525 = 3! x 5? x 7! х 13! x 37! 


363636 = 22 х 33 x 7! x 13! x 37! 
3! x 7! x 13! x 37! 

3 х 3367 

10101 


1. Is 1 a prime number? D 
No, 1 is not a prime number. i Н.С.Е 
Because the definition of a prime number is “a | 
positive integer that Ваз exactly two positive | 
divisors (1 and itself) is a prime number”. | 
But 1 has only one positive divisor 1 itself. } 4. If 13824 = 2* x 3" then find a and b. 
+. So it is not a prime. : Sol: 


Ш 


т 


и 





2. Can you think of positive integers a, b such that ; a жем 
а? = 62? ! 2 6912 
Take a = 2 and b = 4 2 3456 

We have 24 = 42 2 1728 

2 864 

№ Exercise 2.2 ‚Ку 
H 4 

1. For what values of natural number n, 4" can end | 2 216 
with the digit 6? : 

501: for some natural number n, 2 108 
4" = (2) 2% 2 54 

So 2 is a factor of 4^ i 3 27 
By fundamental theorem of arithmetic, we Ў 3 9 





know the factorization of 47 is unique 
2. Only factor of 4? is 2, even number of times. | 3 
But 4" always end with 4 or 6. : 
If n is odd then 4" end with 4. 
If n is even, then 4" end with the digit 6. 


The number 13824 can be factorized as 
2!x3 = 13824 =29 х 3? 


2. If m, n are natural numbers, for what values of : = БЕ amiba 
m, does 27 х 5™ ends in 5? Н 5. If Pi' * D? * p? хри = 113400 where p;,pz;Ps;P4 
Sol: Consider 2? x 5™ ! are primes in ascending order and хү, х), Ху, X4 
Since the product has 2 as a factor T are integers, find the value of pi, р», рз, p, and 
2?x5"iseven — [-nisnatural] Хү, Хо, Хз, Хү 


But if a number ends with the digit 5, then the | Sol: 
number is an odd number ——— 
Ttisimpossible Given 113400 = Pi X P? X р? x ру 


For no value of m, 2? x 5" ends in 5. 





сМ . 
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113400 ! 1.С.М. = 3х2х2х2х5х3 = 360 
Greatest number of 6 digit is 999999 
L.C.M. of 24, 15 and 36 = 360 
2777 
360 | 999999 
720 
2799 
2520 


2799 
2520 


2799 
2520 


279 





мз «щл ал we ш ш ы nn 





The number 113400 сап Бе factorized аз { On dividing 999999 by 360 remainder obtained 
113400 = 2? x 3*x 5? x 7! where i is 279. 


2, 3, 5, 7 are primes in ascending order. 2 Greatest number of 6 digit, divisible by 24, 15 











^. Comparing ! and 36 = 999999 - 279 = 999720 

р^ x p? x ph x p* = 23х34 х 5571 : Hence the required number is = 999720 

ру =2; p73p-75p,-7 1-8. What is the smallest number that when divided 
x-235x-4x,-2x,-l by 35, 56 and 91 leaves remainder 7 in each case? 


6. Find the L.C.M. and Н.С.Е; of 408 and 170 by | 501: 
applying the fundamental theorem of Arithmetic. ! 
Sol: By fundamental theorem, every composite 
number can be expressed as a product of primes. | 
2| 408 } The required number = L.C.M. of 








2110 2| 204 (35,56,91) +7 
5 85 ^. L.C.M. of 35, 56, 91 27x 5x 8 x 13 
2| 102 - 3640 
17 - 
3 51 The required number = 3640 + 7 
17 = 3647 
2. Factorizing 408 and 170 we get { 7 2013 - 
408 = 2x3! х 171 | 9. Find the least number that is divisible by the first 
170 = 2! x 5! x 17! Н ten natural numbers. 
Н.С.Е of 408 and 170 = 2! x 171 = 34 | Sol: 
Also we know that H.C.F. x L.C.M. The required number is the L.C.M. of first ten 
= product of two numbers nafral numbers 
34x L.C.M. = 408 x 170 | i.e., L.C.M. of 
408x170 ! (1, 2,3, 4, 5, 6, 7, 8, 9, 10) 
LCM. = = { 


1, 2, 3, 4,5, 6, 7, 8, 9, 10 
1, 2, 3, 4, 1, 6, 7, 8, 9, 2 
1,1,3,2,1,3,7,4,9,1 
1,1,1,2,1,1,7,4,3,1 
1,1,1,1, 1,1, 7,2,3,1 


LC.M.is5x2x3x2x7x2x322520 
2. The least number divisible by first ten natural 


~. H.C.E. (408, 170) = 34; L.C.M. (408, 170) = 2040 


7. Find the greatest number consisting 6 digits 
which is exactly divisible by 24, 15, 36? 
Sol: 





numbers is 2520. 











“Modular Arithmetic 


1. Modular arithmetic is a system of arithmetic for integers where numbers wrap around a certain 
value. 


2. Modular arithmetic process cyclically. 
3. The German mathematician Carl Friedrich Gauss developed modular arithmetic. He is hailed 
as Prince of mathematicians. 
Congruence modulo 
1. Ifb-a- kn for some integer К. Then it can be written as a = (тодл). Here n is called modulus. 
2. If a=b(modn) then a — b is divisible by n. Example: 61 = 5(mod7). Here 61 — 5 = 56 is divisible 


by 7. 
3. When a positive integer is divided by п, then the possible remainders are 
0, 1, 2....... ,n-1 


р 
р 
р 
р 
1 
р 
1 
' 
р 
р 
р 
1 
р 
i 
р 
| 
р 
р 
1 
р 
| 
| 4. The equation n = mq + r through Euclid's Division lemma can also be written as п=т (тойт) 
' 5. Two integers a and b are congruent modulo m, written as a=b (тойт) if they leave the same 
: remainder when divided by m. 

| 6. While solving congruent equations we get infinitely many solutions. 

! Theorem: 

! 1 a,b, c and d are integers and m is a positive integer such that if a=b(modm) and then 
! c=d(modm) then 
) (1) (а + c) = (b + d) (mod т) 
: (ii) (a — c) = (b — d) (mod m) 
Ч (iii) (a X c) = (b x d) (mod т) 
| Theorem: 
| If a2 (тойт) then 
i (i) ac=bc (mod m) 
1 


(ii) atc=b+c(modm) for some integer c. 


№ Worked Examples | 0744 =U шаа 


778 = 1 (mod 7) 








Find the remainders when 70004 and 778 is | Therefore, the remainder when 778 is divided by 
divided by 7. i 7isl 
Sol: $ 
2.12 i " Р 
Since 70000 is divisible Бу 7. Due the value of d such that 
70000 =0 (mod 7) 525 (mod d). 
70000 +4 =0+4 (mod 7) Sol: 
70004 = 4 (mod 7) | 1523 (mod d) means 15-3- kd, for some 
"Iherefore, the remainder when 70004 is divided integer К. 
Бу7 184. 12 = ка 
Since 777 is divisible by 7 | = d divides 12. 
тишне i ‘The divisors of 12 are 1, 2, 3, 4, 6, 12. Butd _ 


51 





_ —-— 
—————— ИИ 
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should be larger than 3 and so the possible values ! 


for d are 4, 6, 12. 


Find the least positive value of x such that 

(i) 67+х=1 (mod4) (ii) 98 =(x +4) (mod5) | 
501: р 
a 





67+x = 1 (mod 4) 

= 67+х-1 = 4n, for some integer n 
66+x = 4n 

= 66 + xis a multiple of 4. 

Therefore, the least positive value of x must 
be 2, since 68 is the nearest multiple of 4 more 
than 66. 

Gi) 98 = (x+ 4) (mod 5) 

=>  98- (x4) = 5n, for some integer n. 
94-х = 5n 

=> 94-xisamultiple of 5 

Therefore, the least positive value of x must be 4 

Since 94 ~ 4 = 90 is the nearest multiple of 5 less 

than 94 





Solve 8x = 1 (mod 11) 
501: 
8х=1 (mod 11) can be written as 8x - 1 = 11 k, 
for some integer К. 








Е 1+1 
8 
When we put К = 5, 13, 21, 29,.... then k + 1 is 
divisible by 8. 
11х5+1 
NI YU ME 
8 
11х13+1 
=——— =18 
8 
Therefore, the solutions are 7, 18, 29, 40, .... 
Compute x, such that 10* = x (mod 19) 
501: 10? = 100 = 5 (mod 19) 
10* = (102)? = 5? (mod 19) 
25 (mod 19) 
6 (mod 19) 
6 (mod 19)) 


Therefore, x — 6. 


Find the number of integer solutions of 


Эх =1 (mod 15) 
501: 3x = 1 (mod 15) can be written as 
3x- 1 = 15k for some integer К 
Зх = 15k+1 
15 +1 
х = 





3 














x= 5641 
3 


1 
Since 5k is an integer, 5k + 3 cannot be an 
integer. 
So there is no integer solution. 


А man starts his journey from Chennai to 


Delhi by train. He starts at 22.30 hours on 
Wednesday. If it takes 32 hours of travelling 
time and assuming that the train is not late, 
when will he reach Delhi? 

501: 

Starting time 22.30, Travelling time 32 hours. 
Here we use modulo 24. 

The reaching time is 

22.30 + 32 (mod 24) = 54.30 (mod 24) 

6.30 (mod 24) 

Since 32 - (1 x 24)( Thursday) 4 8(Friday) 
Thus, he will reach Delhi at 6.30 hours on Friday. 





Kala and Vani are friends. Kala says "Today 


is my birthday" and she asked Vani “When 
will you celebrate your birthday". Vani replied 
“Today is Monday and 1 celebrated my brithday 
75 days ago" Find the day when Vani celebrated 
her birthday? 

Sol: 


Let us associate the numbers 0, 1, 2, 3, 4, 5, 6 to 
represent the weekdays from Sunday to Saturday 
respectively, 
Vani says today is Monday. So the number for 
Monday is 1. Since Vani's birthday was 75 days 
ago, we have to subtract 75 from 1 and take the 
modulo 7, since a week contain 7 days. 

— 74 (по47)= - 4 (mod 7)=7 - 4 (mod 7) = 3 (mod 7) 

(Since, - 74 - 3 = - 77 is divisible by 7) 

Thus, 1 - 75 = 3 (mod 7) 
‘The day for the number 3 is Wednesday. 
"Therefore, Vani's birthday must be on Wednesday. 


rogress Check 


1. Two integers a and b are congruent modulo n if 
E They differ by an integer multiple of n or if 
ъа = kn for some integer К. 





D 


p 


O 2 | 


remainder 5 when divided by 7 are 
п = 5 (mod 7) 
3. The positive values of k such that 
(k—3) = 5 (mod 11) are 
19, 30, 41, 52, ... 
4. If 59=3 (mod 7), 46 =4 (mod 7) then 





(mod 7), 132 (mod 7), 
(mod 7), 368 (mod 7) 
;—1,0,4 


5. The remainder when 7 x 13 x 19x 23 x 29 x 31 į 


is divided by 6 is 
1 
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2. The set of all positive integers which leave | 


672- x 
7 





= 5n for some integer n. 


2. Least positive value of x = 7 
(v) 5x=4(mod 6) 
5х - 4 = бп for some integer п 
5х - 4 is a multiple of 6. 
x = 2 15 the least positive x. 














Thinking Corner 


1. How many integers exist which leave a remainder : 


of 2 when divided by 3? 
Infinitely many numbers exist. 


№ Exercise 2.3 


1. Find the least positive value of x such that 
(i) 71=x (mod 8) (ii) 78 +x 23 (mod 5) 
(iii) 89 =(x +3) (mod 4) 








(iv) 96=~ (mod 5) (v) 5х=4 (mod 6) 
Sod: 7 
(i) 712x(mod8) 
71-х =8n for some integer п 
71 - x is a multiple of 8 
-. The least positive value of x must be 7. 
Gi) 78-х-3(то45) 
78 +х-3 =5n for some integer n. 
75 +x = 5п for some integer n. 
75 + x is a multiple of 5 
-. least positive value of x = 5 
(Gii) 895 (x--3)(mod 4) 
89 - (x +3) = 4n for some integer n 
89 -х- 3 = 4n for some integer n. 
86 - x - 4n, for some integer n. 
86 - x is a multiple of 4. 
7. х= 2 is the least positive value. 


(iv) 962 E (mod 5) 


x 
96- 7)" 5n for some integer n. 


2. If x is congruent to 13 modulo 17 then 7x – 3 is 
congruent to which number modulo 17? 
Sol: 
Given x = 13 (mod 17) 
7x = 13 x7 (mod 17) 
7x-3 = (91 - 3) (mod 17) 
7x-3 = 88 (mod 17) 
7x-3 =3(mod 17) 
7x - 3 is congruent to 3 modulo 17. 


3. Solve 5х = 4 (mod 6) 











Sol: 
5x = 4 (mod 6) 
5x-4 = 6k for some integer К. 
6k+4 
x= 
5 
When we put k= 1,6, 11, 16... 
then 6k + 4 is divisible by 5 
6(0+4 _ 10 
х= = — =2 
E 5 
40 
MOER _ 40 _, 
5 5 
6(11)+4 70 
в ВЕ =l 
6(16)+4 100 
xe = = =20 


Therefore, the solutions are 2, 8, 14, 20,... 


4. Solve 3x - 24 0 (mod 11) 
Sol : 
3x -220 (mod 11) 
3x-2 = 11k for somek 








3x = 11k+2 
11k4+2 
х= G 
When we put К = 2, 5, 8, 11,..., 11 k + 2 is 
divisible by 3. 
nos M. 
= à =— = 
11(5)+2 57 
x =— 081219 


3 3 





OŘ 
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= 11(8)+2 90 | = 2^ (1+6) (mod 7) 
хес яв BAD ! = 2" x 7 (mod 7) 
10)*2 _ 123 | = 2^ x 0 (mod 7) 
sex «wa | 7 0 (mod 7) 
2. The solutions are 8, 19, 30, 41,....... | 2. When 2? + 6 x 9" is divided by 7 we get 
1 remainder 0. 


5. What is the time 100 hours after 7 a.m.? ! Hence 2? + 6 х 9" is always divisible by 7 for any 
Sol: Starting from 7 o clock 100 hours. | positive integer n. 


we use modulo 24. 1 " x 81. мыз 
7d докат, + 100 (modulo 24) «7 clock+4hrs | 9. ——— is divided by 17. 


=11 0 clock a.m. 
irst take 25 = 
7. 100 hrs after 7 о’ clock a.m. is 11 о’ clock a.m. эни t m 18 (шай 19) 
(2°)? = 15 (mod 17) 


6. What is the time 15 hours before 11 p.m? Н = 4 (mod 17) 
Sol: We have to calculate the time from | 219 = 4 (той 17) 
110 clock p.m. ! (219)* = 4* (mod 17) 
It is 15 hours before 11 о’ clock pm. | 2% -1шо417 
Subtracting 15 from 11. Н (24)? = 1? (mod 17) 
11-15 = - 4 тоа 12 ! 229 =2 х 1 (той 17) 
= 12-4 (тоа 12) ! 29 =2 mod 17 
= 8 (той 12) Ї Remainder when 2°! is divided by 17182 
11-15 = 8(mod 12) 


11088 clock |10. тһе duration of flight travel from Chennai 
ДЕН ал to London through British Airlines is 


7. Today is Tuesday, My uncle will come after | approximately 11 hours. The airplane begins its 








45 days. In which day my uncle will be coming? | journey on Sunday at 23:30 hours. If the time 
501: | — to Chennai is four and half hours ahead to that 
Starting from Tuesday we have to calculate the | of T ondon's time, then find the time at London, 
day after 45 days. | when the flight lands at London Airport? 

The number for Tuesday is 2. ! Sol: 
2+45 (mod 7) = 47 (mod 7) | Starting time from Chennai = 23.30 hrs 
= 5(mod7) { Travelling time = 11 hrs 
Number 5 stands for Friday. Н Heie weni madara 
7. Uncle will be coming on Friday. | ^. Reaching time = 23.30 + 11 (mod 24) 
8. Prove that 2" + 6 x 9" is always divisible by 7 for | = 34.30 (mod 24) 

any positive integer n. ! = 10.30 (mod 24) 
501: ! : = 
7 is divisible by 7 | Sinced “0825 +1 

-. 7 = 0 (mod 7) | 4 b 
7+2 =0+2(mod7) i Sunday Monday 
[^ Adding the constant 2] | It reaches London on Monday at 10.30 a.m. 
9 =2 (mod 7) ! Chennai time = 4.30 hrs + London time 
9" = 2" (mod 7) | London time= Chennai time - 4.30 a.m 
6x9" 26x2" (mod7) ! = 10.30 – 4.30 = бат 
[~ multiplying Бу the constant 6] | = The flight will land at London Airport on 
2°+6x 9" 22^ + 6x2" (mod 7) | Monday at бала. 
[^ Adding2"] | 








/Definition 


General form of a sequence is ац, аз, аз 


1. Areal valued sequence is a function defined on the set of natural numbers and taking real values. 
Each element in the sequence is called ‘a term’ of the sequence. 


If the number of elements in a sequence is infinite then it is called an infinite sequence. 
A sequence can be considered as a function defined on the set of natural numbers N. 


2 
3 
4. If the number of elements in the sequence is finite then it is called a finite sequence. 
5 
6 
7. А sequence is a function Ё: N — R , where В is the set of all real numbers. 








Find the next three terms of the sequences 
T 2 
9 peu 
(iii) 1, 0.1, 0.01,.... 


Sol : 


al 
OR 610, „147 
+4 +4 +4 
In the above sequence the numerators are same 
and the denominator is increased by 4. So the 
next three terms are 


(ü) 5,2,-1,-4,.... 


i ligi 


a 











1 1 

557 4.4 718 

1 1 

5573844 ^22 

1 1 

& = 2244 7 26 
WRI су 

S № «& 


Here each term is decreased by 3. So the 
next three terms are - 7, - 10, - 13. 


Gi) h Oh. 001. 
210 210 


Here each term is divided by 10. Hence, 
the next three terms are 


= ШЕ ioo 
10 
0.001 
a, = —— =0.0001 
10 


Find the general term for the following 





sequences, 
(i) 3, 6, 9, 
(ii) 5,=25,1 
Sol: 
(i) 








35.2 

Here the terms are multiples of 3. So the 
general term is 

а, = 3п, НЕМ 


(ii) 234" 
1 2 3 
арч ват pi; = 


We see that the numerator of n^ term is n, 
and the denominator is one more than the 


——,neN 


numerator. Hence, a, = And 


Gii) 5,- 25,125... 
‘The terms of the sequence have + and - 
sign alternatively and also they are in 
powers of 5. 


So the general term a, = (- 1)"*'5",neEN 


Ill The general term of a sequence is defined as 
п(п+3); пе № is odd 
а= 4, 
= иж НЕМ is even 
Find the eleventh and eighteenth terms. 
Sol: 
To find ауу, since 11 is odd, we put n = 11 in 


55] 








а, =n(n+3) > aj = 11 x14 

"Thus, the eleventh term a,, = 154 

To find aj, since 18 is even, 

we putn = 18 та, = п? + 1 

Thus, the eighteenth term ац, = 18? + 1 = 325 


Find the first five terms of the following 
sequence. 
№ 





э,=1,а, =1,® = ;nz3neN 


8,253 


Sol: The first two terms of this sequence are 


given Буа, = 1, a; = 1. The third term а; depends | 


on the first and second terms. 


[ а, 1 1 





ы vay ,+3 4+3 1434 


Similarly the fourth term a, depends upon a; and a;. Н 


1 1 








_ fey _ @ GF 411,1 
ay = = = -3--х-- 

4*3. а,+3 143 4 4 4 16 
In the same way, the fifth term a; can be 
calculated as 

= бу = 
а са ,+3 — 





A А 
Therefore, the first буе terms of the sequence аге | 


11,328 
4 16 25 


(7 Progress Check 


1. Fill in the blanks for the following sequences. 
0) 7, 13, 19, юэ 
(i) 2, , 10, 17, 26, ... 
(iii) 1000, 100, 10, 1, РЕЧ 
EEG 25. ii) 5. (ш) 1/10 


2. А sequence is а function defined on the set of : 





Natural Numbers. 


3. The п term of a sequence 0, 2, 6, 12, 20, ... can ; 


be expressed as 
a,-n(0-1) 
4. Say True or False 
(i) АП sequences are functions 


True. 


(ii) АП functions are sequences 











10*% Std | MATHEMATICS 


m" Exercise 2.4 


1. Find the next three terms of the following 


sequence. 
0) 8,24, 72, .... 
wu $3. w 
@ Eo yg" 


(8) 5,1,-3 


501: 


(1) 8, 24, 72, ... 
8 24 72 216 648 1944 
Moy w Soy Soy W 
X3 x3 x3 x3 x3 
Each term is obtained by multiplying the 
previous term by 3. 
- Next three terms are 216, 648, 1944. 
Gi) 5,1,-3 5 1, -3,. 
х-ж — 
-4 -4 
Here each term is obtained Бу subtracting 4 
from the previous term. 
^. Next three terms аге a,2-3-4--7 
ag = -7-4=-11 
855111-4--15 


12026 
13) ==, н 
(iii) Po 187 
+1 +1 
POR, c 
1 2 3 
4 9 16 
2 32 4? 
n 
This sequence is generated by a, = + 
‘The numerator is increased Бу 1 in successive 
terms. 
The denominators are 22, 32, 4?,... 
1 4 4 
Е 5 
sf 
L = e = B5 
6 6 
За ue = ug 
Р 5 6 
7. The next three terms аге —,——, -> 
25 36 49 
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2. Find the first four terms of the sequences whose E 
п terms are given by ! 
(08,-42-2 
Gi) a, = (-1)*!n (0+1) (iii) а, = 202-6 
501: 
G) а„=п?-2 


7. Thefirstterma; = 1 -2=1-2=-1 
2-2-8-2-6 
3-2227-2-25 


Fourthterma,= 4 -2-64-2-62 
<. First four terms are — 1, 6, 25, 62 


Gi) a, = (- D"! n(n« 1) 
n? term is given Буа, = (- 1?*!n(n41) 
The first term a, = (- 1)! *! 1(1 +1) 22 
Second term a; = (- 1)?*12(2+1)=-6 
Thirdterma, = (- 1? *!3(34 1) 2 12 
Fourth term a, = (- 1)**! 4(44 1) = - 20 
First four terms are 2, - 6, 12, – 20. 


Second term a; = 


Thirdterma, = 


(iii) а, = 202 - 6 

n? term is given by a, = 202 - 6 

<. First term ау =2(1)?-6=-4 

Second term a, = 2 (2) - 6-2 
Third term a, = 2 (3? - 6 = 12 

Fourth term a, = 2 (4? -6=26 

2. First four terms are - 4, 2, 12, 26. 


3. Find the n™ term of the following sequences. 


(i) 2,5, 10, 17,... 90.3.3. 
(iii) 3, 8, 13, 18,... j 
Sol: 
G) 2,5,10,17,.. 
=> 11241341441... ! 
Here the every term is obtained by adding 1 : 
to its square. 
The general term a, = n? + 1 


6) o1,2,.. 
23 


We see that the numerators of n? term is n - 1 
and the denominators of n? term is n. 
” n-l 





n 


Gii) 3,8, 13, 18, ... 


а =3; а, = 8; аз = 13; а. = 18, ... 

а =3; а›=3+5; а;=8+5; а= 13 + 5,... 

We see that n? term is the sum of previous term 

and 5 

ла, =а, 1+5 

Another Method 

а= 3; a, = 8; а; = 13; a, = 18, ... 

аү=5-2; a,=2(5)-2; a,=3(5)-2; а= 4(5) - 2... 
а,-50-2 


4. Find the indicated terms of the sequences whose 
n™ terms are given by 


5n 
i = ——;а, and a, 
@ а= ^ з 


(ii) a, 7 — (n? — 4); agand aj 
Sol: 
5n 
@ а, = ggas апаз 
5п 


Givena, = 
a n+2 


To find aş put n = 6 
5x6 30 


ШУ s 4 
To find aj, put n = 13 





5x13 65 13 
аз 7 1342 15 3 
15 13 
г Ag =— and ay, = — 
dun BES 
(ii) a, = - (n? - 4); а, and ay, 
Givena, = -(n?-4) 


To finda, put n-4 
а, =- (42-4) =- (16-4) =- 12 
To find a; putn = 11 
ay, =- (12- 4) =- (121-4) =-117 
“a, =-12; aj 7-117 


5. Find ag and аз; whose п® term is 


m-1 . 
;niseven, ne N 
п+3 





а, = 





;nis odd, ne N 
2n+1 


Sol: To find ag, since n = 8 is even, put n = 8 in 
wl 


п+3 


а = 
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_ 8-1 64-1 63 6. Ifa, =1, a,=1 anda, 72a, , t a, » 23, ne М. 
we wu qp aT Н Then find the first six terms of the sequence. 
Sol: Given first two terms of the sequence. 


To find ау, since п = 15 is odd apa L'andaze 1 





m Forn>3 a, = 2а, +а,_2 
рип = 15іп а, = Whenn=3 а; = 2а; +a3_5 = 2а,+а 
" Eel i à; 22-123 

15 225 225 ! Whenn=4, а, = 2а; у+а;з = 2a, + a, 


ааа : ag =2х3+1 = 6+1=7 
20541 30+1 31 Whenn=5 a; = 2а; +a5_, =2a,+a, 
. 63 225 i а =2х7+3 = 14437217 
та = ту and а= 31 Whenn=6 а; = 2a, , +a,_ = 2а; +a, 
: ag = 2(17) +7 = 3447-410 
7. First 6 terms of the sequence are 1, 1, 3, 7, 17, 41 


ARITHMETIC PROGRESSION 


“Definition: ` 
Let a and d be real numbers. Then the numbers of the form a, а + d, + 2d, а + 3d, | 
а + 4d, ... is said to form Arithmetic progression denoted by А. P. The number ‘а’ is called the first term and | 
d is called the common difference. 
1. Arithmetic progression is a sequence whose successive terms differ by a constant number. 
Example: 2, 4, 6, 8... 
2. The difference between апу two consecutive terms of an A.P. is always constant. The constant 
value is called the common difference. 
3. If there are finite number of terms in an A.P. then it is called Finite Arithmetic Progression. 
4. If there are infinitely many terms in an A.P. then it is called Infinite Arithmetic Progression. 


Terms and common difference of an A.P. 
l. n term of an A.P. is denoted by t, and t, =a + (n— 1) d. 
2. То find the common difference we subtract first term from the second, second term from the 
third and so on. 
-. Common difference = t; - t; = tj t = ..... 
3. The common difference ‘d’ of an A.P. can be positive, negative or zero. 
4. An Arithmetic progression having a common difference of zero is called a Constant Arithmetic 
Progression. Example: —1, —1, –1,..... 
5. If finite A.P. whose first term is a and last term /, then the number of terms in the А.Р. is given by 
1:а44(1-1)4 
1-а 
S54 = PL 


d 
6. Allthe sequences are functions but all the functions are not sequences. 
7. If every term is added or subtracted by a constant then the resulting sequence is also an А.Р. 
If every term is multiplied or divided by a non zero number then the resulting sequence is also 
an A.P 
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9. If the sum of three consecutive terms of an A.P. is given then they can be taken as a — d, a, a + d. ` 
Here common difference = d. 


10. If the sum of four consecutive terms of an A.P. is given they can be taken asa—3d,a—d,a+d 
and а + 34. Here common difference = 2d 


11. Three non zero numbers а, b, c are in A.P. if and only if 2b = a + c. 
Formulae: 


1. Sum up ton terms S, = 5 a+ (n- 4] 


2. If last term is given then S, = Ho +1) 
3. Sum of first п odd natural numbers = n? 
4. Sum of first n even natural numbers = n (п + 1) 


I] Write an A.P. whose first term is 20 and 
common difference is 8. 








Check whether the following sequencesarein | Sol: 
A.P. or not? i First term = a = 20; Common difference = d = 8 
(i) x + 2, 2x + 3, 3x  4,... : Arithmetic progression a, a + d, a + 2d, a + 3d,... 
(ii) 2, 4, 8, 16,.. In this case, we get 20, 20 + 74 ami (8).. 


So, the required A.P. is 20, 28, 36, 44... 


Gii) 342,542,2 2, 945 „... 










Sol: | mE Find the 15", 24" and n term вч term) 
To check that the given sequence is in A.P., it ! of an A.P. given by 3, 15, 27, 39,.. 

is enough to check if the differences between the Sol: 

consecutive terms are equal or not. We have, first term = а = 3 and 

O 6-6 =(2x+3)-(x+2)=x+1 ! common difference = d = 15 - 3 = 12. 
Б = (3x44) - (2x+3)=x41 We know that п® term (general term) of an A.P. 
t-t-t-t H with first term a and common difference d is 
given byt, =a+(n-1)d 

Thus, the differences between consecutive t= at (15-П4=а+ 14d 23 14 (12) = 171 


terms are equal. Hence the sequence x + 2, 2x +3, | 
3x+4,... is in A.P. 


Gi) t-t -4-2-2 


(Here a = 3 and d = 12) 
ty= a+ (24-1) d=a+ 23d =3 + 23 (12) = 279 
The n'^ (general term) term is given by 





-6=8-4=4 
oti t,=a+(n-1)d 
* YS | Thus,t, =3 + (n - 1) 12 
Thus, the differences between consecutive t, = 12n-9 
terms are not equal. Hence 2, 4, 8, 16,... are notin : 
АР Find the number of terms in the A.P. 3, 6, 9, 
dm Ж H ачу; 
Gi) 6-1 -5 42-342 22 № i Sol : First term а = 3; Common difference 
-&t-2742 -542 2242 ' d=6-3=3; Last term/=111. 
= = = l- 
-ъ= 92-72 = 242 We know that, 8-2 
Thus the difference between consecutive terms 
are equal. Hence the terms of the sequence ! (111-3) 
2 р В = ( ) 41-37 
342,5 42,742, 9 v2,...are in A.P. i 


Thus the A.P. contains 37 terms. 


fs ) 





Determine the general term of an A.P. whose 
7 term is - 1 and 16" term is 17. 
501: 
Let the A.P. be ty, tj, t, tots 
It is given that t; = -landtjg- 17 
a+(7-1)d - - anda (16-1) d- 17 


а+64 =-1 d) | 
а+154 = 17 42) | 


Subtracting equation (1) from equation (2), 

weget9d-18 > 4-2 

putting d = 2 in equation (1), we get a + 12 = -1 
so, а =- 13 

Hence, General term t, = a+ (п- 1) 4 


2-13*(n-1)x2-22n-15 | 


11%, ш" and n^ terms of an A.P. are x, y, z 
respectively, then show that 
(i) x(m-n)*y(n-)-4z(/-m)-0 
(ii) x-y)n*(y-2z)!*(z-x) m-0 
Sol : 
(i) Leta be the first term and d be the 
common difference. 
It is given that t; =x, Inm „=> 
Using the general term formula 


a+ (1- 1)4= x АП | 


а-(ш-1)4-у 22) 9 
а+(п-1)4= 2 ..(3) | 


We have , x (m - n) + y (n - ) + z (l - m) 
= a[(m-n)-«(n-1) + (1- m)] +d [(m - n) 


(= 1) + (n-D(m - 1)+ (=m) (n- 1] | 


a[0] + d/lm - Ш - m * n - mn- /Im- n1 


+ = mn - 14 m] f 


= a(0)+d(0)=0 


(ii) On subtracting equation (2) from equation (1), | 


Progress Check 


1. The difference between any two consecutive 


equation (3) from equation (2), and equation (1) 
from equation (3), we get 


x-y = (I- m)d 
y-z = (m-n)d 
2-х = (n-l)d 


(х-у)п+(у- 2) 1+ (2-х) т = [(-т)п 
+ (ш- п) 1+ (в-) mjd 
=[ п — тп + /m- п [+ nm- | m]d =0 


In ап A.P., sum of four consecutive terms is 28 
and their sum of their squares is 276. Find the 
four numbers. 

501: Let us take the four terms in the form of 
(a - 3d), (a - d), (a+ d) and (а + 3d). 
Since sum of the four terms is 28, 


£7 


(<) 
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a-3d+a-d+a+d+a+3d=28 
4a=28 > а=7 
Similarly, since sum of their squares is 276, 
(a - 3d)? + (a - d? + (а + d? + (a + 3d)? = 276 
а? — Gad + 9d? + а? - 2ad + 4? + a? + 2ad + d? 
+ а? + бай + 9d? = 276 
4a? + 204? = 276 => 4(7)? + 20d? = 276. 
d'-42d-42 
If d = 2 then the four numbers are 
7-3(2,7-2,742,743(2) 
That is the four numbers are 1, 5, 9 and 13. 
Ifa =7,d = - 2then the four numbers аге 
13, 9, 5 and 1. 
Therefore, the four consecutive terms of the А.Р. 
are 1, 5, 9 and 13. 


A mother divides X 207 into three parts such 


that the amounts are in A.P. and gives it to her 
three children. The product of the two least 
amounts that the children had X 4623. Find the 
amount received by each child. 
Sol: 
Let the amount received by the children be in the 
form of A.P. given Буа - d, а, a + d. 
Since, sum of the amount is X 207, we have 
(а-а) +а+(а+ 4) = 207 

За = 207 > а = 69 
It is given that product of the two least amounts 
is 4623 


(а-4)а = 4623 
(69-4) 69 = 4623 
4-2 


"Therefore, Amount given by the mother to her 
three children are & (69 - 2), $ 69, € (69 + 2). 
That is, € 67, € 69 and € 71. 


terms of an A.P. is 
always constant. 


.If a and d are the first term and common 


difference of an A.P. then the 8 term is 


ШИ, =а+ 7 


. If t, is the n™ term of an A.P. thent;,—t,is — 


ME nd 


. The common difference of a constant А.Р. is —— 


IIE Zero. 
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5. If a and / are first and last terms of an A.P. then ! 1 Y 3-0 21 

the number of terms is » i hohe. а в ^35 
1- Е 

ШШ n= — "+1 ї% Ж _ 4-5 -1 

! ее Е 

j 54 20 20 


6. If every term of an A.P. is multiplied Бу 3, then | 


Н Д ЕТА 
— ca the new A.P. is иеше 





Ё 3 х old common difference. i /. The difference between consecutive terms аге 
not equal. 
7. Three numbers a, b and с will be in А.Р. if and | M 11 
Ш. _. i ХА ТУШэстэтеэ arenotin A.P. 


ME 26 =а+с ! 273 4'5 
(iii) 9, 13, 17, 21,25, 


Thinking Corner ! 6-1 = 13-9=4 
| 17-13-4 











&-&5- 
1. If t, is the n™ term of an A.P. then the value of | ty-t; 221-1724 
tari- a йг : 6-6 = 25-21=4 
EGG јаса | G-t-7t-6-7t-65-7t5-t,-4. 
-[acd(n«1)-d]-[a*d(n-1)-d] : The difference between consecutive terms are 
= [2+ nd d - d] - [a4 nd - d - d] | equal. 
224 nd-a-nd42d 1 г. 9, 13, 17, 21, 25, ... are in A.P. 
| —1 
en. ы Аш» Lei. 


i SHUT | 
Exercise 2.5. = Ч 0-(F)-3 





1. ‚ Check whether the канор sequences are in : A o. 1 
AP. ! хайс ЧЕР. 

i ЗЕ ES 3 q 254. 4 
(i) a-3,a-5,a-7,.. (ii) gs ape" Bak = ГЖ ин лэн 
(#1) 9, 13, 17, 21, 25,... 353 

=} Н t= = tj- 
бй ot 12 . р = 
3 /. The differences between consecutive terms аге 
(v) ыг 1-411.)-454 e № 
501: Я = a е 
G) а-3,а-5,а-7,. i oe nae 


иан "5-0-3 | 6) 1,-1,1,-,1,-1,.. 
oats Н t-t = (-1)-1 





} 6-6 
ъ- а-7-(а-5) i t-t - 2 
а-7-а+5 ! 6-6 =1-(-1) = 1+1=2 


Here t-t # t,-t, 
++ The difference between consecutive terms аге 
not equal. 
^ L-L 1, -1, 1, -1,... are not in A.P. 





ъ= 7t5-t 
3. The difference between consecutive terms are 


equal. 
сал, зэх aca син | 2. First term a and common difference d are given 
Gi) 1241 - i below. Find the corresponding A.P. 
2'3'4'5" | ()a-5,d-6, (ii)a=7,d=-5 


H дыф 3 1 
ити = = Н (iii) miile 
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Sol: *. 4. Find the 19% term of an A.P. – 11, - -19,. 
G a=5,d=6 Sol : Given the A.P. - 11, - 15, - 19... 
First term а = 5; common differenced = 6. | Here First term а=- 11 
A.Pis given Буа, а + d, a + 2d, a+ 3d,... : Common difference 4-1,-1--15-(-11) 
In this case 5, 5 + 6, 5 + 2(6), 5+3 (6),... i 15-11 
= 5,11,17,23,. 4 
/. The required A.P. is 5, 11, 17, 23,.... ! 5 nÜ'termofan АР. is t,7a4(n-1)d 
Gi) а-7,4--5 ! 19% term (ty) =- 11 + (19-1) (- 
A.P is given by a, а + d, а + 2d, a + 3d... Н =-11+18 (- 4) 
In this case 7,7 + (- 5), 7 + 2(- 5), 7 + 3 (- 5)... в-1144-72)--83 
ЕВ В 7. 19" term of -11, - 15, - 19,..-is - 83. 
/. The required А.Р. is 7, 2, -3, - 8... 
3 1 5. Which term of an A.P. 16, 11, 6, 1,... is — 54? 
ШИ anda ! 501: Given the A.P. 16, 11,6, 1,.... 
цогт Негеа-16,4-11-16--5 
АР bya, a +d, a + 2d, а + 34... ` 
= ЭРЧ Ээ , 4 Я Ч : We have the п® term of an А.Р. „=а+(п-1)4 
In this case 7, - +4, 342(2},243(3),. Putt, = - 54 
44 24 A274 2 j -54 = 16 + (n - 1) (-5) 
3 3+2 3+4 3+6 = 54 - 16 = (n- 1) (-5) 
s ie = 
4 4 4 4 =n-1 
53579 } = i 
Prr =n- 
EF e і 14-10 
7. The required A.P. is = 2 imeem E i 15 
Vara 7. = 54:15 the 15" term of 16, 11, 6, 1,... 


3. Find the first term and common difference of | 6- Find the middle term (s) of an А.Р. 9, 15, 21, 








the Arithmetic progressions whose п' terms аге 27,..., 183. 
given below. Sol: Given A.P. is 9, 15, 21, 27,... 183 
i) t, =- ii) t, 2 4— а=9,4=15-9=6 
ng цанын 4 лалын ! Те аз егт l = 183 
501: ! Wehave 1-а4(1-1)4 
()t, =-3+2а ! 183 = 9 +(n-1) (6) 
Given the n? term of the A.P. is t, : 183-9 = (n-1)6 
Pun-1? t -2-3420)--342 174 = (n- 6 
«esti эь i 18 -n-l 
=2 > - =- 
Putn-2 а-и 3+4 ач 
pm cà = 
Common difference d = t; - t, = 1 - (- 1) nuncio 10 


2. Number of terms in the A.P. are 30. 


Eilet 1-0 30 is an even number. 


“<. First term a = - 1; Common difference d = 2 





Ed (24| 
Gi) t,-4-7n 57232 terms are middle term. 
Given the п® term of the A.P. ist, - 4 — 7n 1 15%, 16% terms are middle terms 
Pun-z12 t =4-7(1)=4-7=-3 i tis = 9+ (15 - 1) (6) 
а= : = 9 + 14 (6) =9 +84 
t-4-7Q) =4-14=-10 | tis =93 
Common difference d = t, – t, = 10- (- 3) ! tie = 9+ (16 - 1) (6) 
erc eat =9+ 15 (6) - 9. 90 
First term а = - 3; Common difference d =-7 V nid 


Middle terms аге t,; = 93andt,, = 99 


n 
62 
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7. If nine times ninth term is equal to the fifteen ! 
times fifteenth term, show that six times twenty : 
fourth term is zero. } 

501: We know that n? term of an A.P. is 

t,=a+(n-1)d 
Given 9 times 9^ term = 15 times 15% term 
9xt, = 15x ths 
9[a+(9-1)d] = 15 [а + (15 - 1)4] 

9 (а+84) = 15(a+14d) 
9а+724 = 15а+2104 

15а+2104-9а-724=0 


ба + 138d = 0 
6(a+23d) = 0 
6[а+ (24 - 1)4] = 0 
6xt, = 0 


©. 6 times 24" term = 0 


= 


If 3 +k, 18 — k, 5k + 1 are in А.Р. еп: 
find k : 
501: 
Given 3 + К, 18 - К, 5К + 1 are in A.P. 
t234kt,218-k t; - 5k T 
/. Difference between the consecutive terms 
must be equal. 
ie, kwiet- t 
(18 - k) - (3 + k) = (5k + 1) - (18 - k) 
18-k-3-k=5k+1-18+k 
15 -2k = 6k-17 
15-17 = 6k+2k 





9. Find x, y and 2 given that the numbers x, 10, y, | 
24, z are in A.P. 1 

Sol : 
Let t, =x, 6 = 10, t, =y t, 224, t =z. 
Given that x, 10, y, 24, z are in A.P. 
Then difference between consecutive terms are 
equal. 
ke, t- 





5-6-7th-t5 
10-х-24-у = common difference ‘4’ 


Also t-t, = 2d 
24-10 = 2d | 
14 = 2d i 
aa ag ! 
2 : 


11. Sum of three consecutive terms in an A.P. is 27 


10-х = 24-у=7 
If10-x 27; x=10-7=3 
124-у-7, y=24-7=17 
Alsoz-24 = 7; т-24-7-31 
"х= 3;у= 17; ®=31. 


| 10. In a theatre, there аге 20 seats in the front row 


and 30 rows were allotted. Each successive row 
contains two additional seats than its front row. 
How many seats are there in the last row? 

Sol: 

Let the number of seats in the front row 

t= 20 

Number of seats in the second row 

ъ= 20+2=22 

7. Let the numbers of seats in 30% row be 1. 

Since the additional seats in each row is 2. 

tp tyy Бо form an A.P. 

i.e., 20, 22, 24,... upto 30 terms 

20:4-2 
= а+ (п - 1) d form ап A.P. 

ty = 20+(30- 1) (2)=20+29х2 
= 20 +58 = 78 

~. In the last row there are 78 seats. 








and their product is 288. Find the three terms. 
Sol : 


Let the three consecutive terms be a - d, a, a 4d. 
Given their sum is 27 

(а-4) +а+ (ad) 227 

a-d+a+at+d = 27 


За = 27 
27 
а= 3 29 


Product - 288 
(a- d)a (a +d) = 288 
а (а? - 4?) = 288 


9 (9?- а?) = 288 
81-2 = 358. 
9 
81-4 = 32 
4? = 81-32-49 
Ж4я44-757 
das 


a-9andd-7 
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^. The terms area-d,a,a+d 
=> 9-7,9,9+7 => 2,9,16 
+ The required terms are 2, 9, 16 


12. The ratio of 6" and 8" term of ап A.P. is | 


7:9. Find the ratio of 9" to 13" term. 
501: 
Given in an A.P. 6" term: 8" їегт-7:9 
а+ (6-1) 4:а+(8-1)а 27:9 
а+54:а+74 = 7:9 
Product of the extremes = product of the means. 
9 (а+54) = 7 (a + 7d) 
9а+454 = 7а+ 49d 
Эа -7а = 494-454 
2а = 44 
а = 2d 
To find the ratio of 9^ term : 13 term 
+ (9-1) 4:а+ (13 - 1) 4=а+ 84 :а+ 12d 
= 24+84:24+ 12d 
= 10а: 14а 
= 5:7. 
‘The ratio of 9^ term to 137 term is 5:7. 


13. In a winter season let us take the temperature : 


of Ooty from Monday to Friday to be in 


А.Р. The sum of temperatures from Monday | 
to Wednesday is 0°C and the sum of the: 
temperatures from Wednesday to Friday is 18°C. | 


Find the temperature of each of the five days. 
Sol: 
Given the temperatures are in A.P. 
Let the temperatures of Monday, Tuesday, 
Wednesday, Thursday and Friday be Ц, tz, ts, ty 
and t, respectively. 
Given tjt; 4t, = 0*C 
а+а+4+а+24 = 0°С 


3a+3d = 0 
And t,+ty+t,; = 18°C 
at+2d+a+3d+a+4d =18°C 
За+94 = 18°C 


Subtracting (1) from (2) 


| 64 | 





NOE 





T 6d = 18°C 
Н ix 18 
6 
dedic 
Put d=3°Cin(1) 
За-3х3-0 
За =-9 
-9 Е 
а = тар олон С 
= -3 °С, = (-3) +3 =0°С, 
t,2-342(3)- 
tQ =-3+3 (3) =6°С, 1; = -3«4(3)- 


~<. Five days temperatures are -3 °C, 0 °С, 3 °C, 
6°C,9°C 


mm Priya earned X 15,000 in the first month. 
Thereafter her salary increases by X 1500 per 
year. Her expenses are $ 13,000 during the first 
year and the expenses increases by € 900 рег 
year, How long will it take her to save $ 20,000 
per month? 

Sol: 
Let the first month earning be 
ti = $ 15,000 
Increase per year d = & 1,500 
Expenses for first уеаг= € 13,000 
Expenses increase per year = € 900 
7. Saving for every year will be 
(15000 — 13000), (16500 — 13900), (18000 — 14800)... 
ie. 2000, 2600, 3200, ... 
Since t; - t; = t; - ty, this sequence form an A.P. 
а = 2000, d = 2600 - 2000 = 600 
Let the n" years saving be € 20,000 then 
a+(n-1)d=t, 
2000 + (n – 1) (600) = 20,000 
(п-1) 600 = 20,000 - 2000 
(n - 1) 600 = 18000 
18000 
зар = 
n=30+1=31 
~. To save 20000, it takes 31 years. 
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The sum of the terms of a sequence is called series. 

2. If aj а, аз..., a, be the sequence then the series of real numbers is defined as 
aj +a + agt... 

3. If a series have finite number of terms then it is called a finite series. 
If a series have infinite number of terms then it is called an infinite series. 


Sum to *n' terms of an A.P. 


1. Sum upto n terms of the series а + (а + d) + (a + 2d) + is 5,= Da (n-1)4] 





2. If Zis the last term then S, -16 +) 
А series whose terms аге in Arithmetic progression is called Arithmetic series. 
Let a, a + d, a + 2d, а + 3d,.... be the Arithmetic Progression. 
The sum of first n terms of a Arithmetic Progression denoted by S, is given by 


$ = а + (а + d) + (a + 2d) +... + [а + (п 1) d] X1) 
S, = [a + (n- 1) d] + [a (п- 2)4] +...+ (a + d) +a -402) 


Adding (1) and (2), We get 
28, =[a + a + (n- 1)d] + [a + d +a + (n-2) d] +... + [a+ (п-2) d + (a + d)] + [a + (n- 1) d + a] 
=[2a + (n - 1)d] + [2a + (n- 1) d+... + [2a + (n - 1)d] (n terms) 


28,-n x [2a + (n - d] > S, =F Rat (n— 41 


If the first term a, and the last term / (n? term) are given then 


8,- Za n 1)d] - уїа+а+(и-1)4] Since, / = а + (п – 1) d We have 


п 
Sa= las 


1 
р 
р 
р 
р 
р 
р 
р 
р 
р 
І 
р 
р 
І 
р 
р 
' 
! 
р 
р 
р 
І 
р 
р 
р 
! 
р 
р 
м Rewriting the above in reverse order. 
р 
р 
! 
р 
р 
р 
i 
р 
р 
р 
i 
1 
р 
р 
р 
р 
! 
р 
р 
р 
! 
р 
р 
р 
! 
! 
i 
i 


[ Worked Examples . Sum of first n terms of an A.P. 


5, =7 [2a + (n — 0d] 





Find the sum of first 15 terms of the A.P. 


b Е.) i 15 3 
Fe c В = -1) == 
87:56:50) | Sis =5 эн of Al 
Sol: Here the first term а = 8, i 15 21 165 

1 3 ! Sig = ке ae 
common difference 4 = 7778577 2 4 


65. 








P] Find the sum of 0.40 + 0.43 + 0.46 +..+ 1. 
Sol: Here the value of n is not given. But the 
last term is given. From this, we can find the 
value of n. 

Given а= 0.40, 1-1. 
We find d = 0.43 - 0.40 = 0.03 


1-а 
Therefore, п = "d +1 


104 egi 
(V 0.03 zi 
Sum of first n terms of an A.P. 
n 
[a1] 
gis 1 





8, = 


Here, п = 21, Therefore, 
21 
$ =5 0404] = 147 


ЗЕЛЕНИ, | Find the sum of all natural numbers between 





How many terms of the series 1+5+9+... 
must be taken so that their sum is 1903 

Sol: Here we have to find the value of n, such 
that S, = 190. 


First term а = 1, common difference d=5-1=4. | 


Sum of first n terms of an A.P 


= za (n-d) = 190 


5 x1 (n- 0х4] = 190 


n[4n-2] = 380 
2n?-n-190 = 0 
(п- 10) (2n + 19) = 0 


But n= 10аѕп = E is impossible. 
"Therefore, п = 10. 
The 13 term of an A.P. is 3 and the sum of first | 


13 terms is 234. Find the common difference | 


and the sum of first 21 terms. 
Sol: 


Given the 13% term = 3, sot, 2 a + 12d - 3 
Sum of first 13 terms = 234 
=> $= a +124] = 234 | 
2a+12d = 36 zd) t 
Solving (1) and (2) we get, i 
а =33,d=— 
2 


=$ 
Therefore, common difference is — 


б 








In an A.P. the sum of first n terms is — 





NOE 
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Sum of first 21 terms 


& и] 


= 7) (66-50) =168, 


Find the 17" term. 
Sol: 

The 17% term can be obtained by subtracting the 
sum offirst 16 terms from the sum of first 17 terms. 











5x(17) 3x17 _ 1445,51 
7 => + 2 > te = 748 
5x(16) 3x16 1280 48 
a ко 272^ 


Now, t7 28; - $ = 748 - 664 = 84 





300 and 600 which are divisible by 7. 

Sol : The natural numbers between 300 and 600 
which are divisible by 7 are 301, 308, 315, ... 595. 
The sum of all natural numbers between 300 and 
600 is 301 + 308 + 315 +...+ 595. 

‘The terms of the above series are in A.P. 

First term а = 301; common difference d = 7; 
Last term l = 595. 


1-а Ll 595— 301 aH 
п= |7 = 7 -43 


Since, S, = = [a +1] , we have 
di" 


S E [301+ 595] = 19264. 

xu A mosaic is designed in the shape of an 
equilateral triangle, 12 ft on each side. Each tile 
in the mosaic is in the shape of an equilateral 
triangle of 12 inch side. The tiles are alternate in 
color as shown in the figure. Find the number of 
tiles of each colour and total number of tiles in 
the mosaic. 
501: 





oC ^m p» 
 ——À— ó(4 
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Since the mosaic is in the shape of ап? Consider, 
equilateral triangle of 12 ft and the tile is in the | 2n = on = 
shape of an equilateral triangle of 12 inch (1 ft), { Sr Sys 2 Pas (20—04 2 [os ua] 
there will be 12 rows in the mosaic. i 





i n 
From the figure, it is clear that number of | = 7 [4а +2(2п1-1)4]-[2а+(п- 14] 
white tile in each row are 1, 2, 3, 4,...,12 which | Ч 
clearly forms an Arithmetic Progression. i 5-5, = 5 x [2a + (3n — а] 
Similarly the number of blue tiles in each row | 
are 0, 1, 2, 3, .., 11 which is also an Arithmetic | 3($,-8) = 3n (2а + (3n - 14] 
Progression. i 2 
Number of white tiles = 1+2+3+..+12 | 3(S, - 81) = $; 
= ED -78 | > 
! | Progress Check 
Number of blue tiles = 0+1+2+3+...+11 | 
_ 12 10411 = 66 | 1. The sum of terms of a sequence is called j 
р EVITE series 
The total number of tiles in the mosaic Г ч = TES 
= 78 + 66 = 144 2. If a series have finite number of terms then it is 
1 called Б 
‘The houses of a street are numbered from 1 to 49. : finite series. 
Senthil's house is numbered such that the sum 7 = з = 
of numbers of the houses prior to Senthil's | 3. А Р penes whose terms are іп is called 
Arithmetic series. 


house is equal to the sum of numbers of the - 
houses following Senthil's house. Find Senthil's | 


house number. | 4. f the first and last terms of an A.P. are given 





Arithmetic progression. 


Sol: then the formula to find the sum is 
Let Senthil's house number be x. a 
Itis given that 1 +2 +3 +... +(x- 1) Sp hl) 
ш(х41)4(х42)-..449: 
1+2+3..+(х-1) =[1+2+34..449] - | 5. State True or false. 
[П+2+3+..+х] t (i) The п® term of any A.P. is of the form 


pn + q where p and q are some constants. 
H ПЕ True 
x(x-1 49x50 х(х+1) i (ii) The sum upto n™ term of any A.P. is of 
a == | the form рп? + qn + r where р, q, r are 


2 2 А some constants. 
x!-x = 2450 - xa - x => 2x! = 2450 Р 
False 


xX = 1225 > х= 35 
Thinking Corner 


+601 Pitao- ана 














Therefore Senthil's house number is 35. 





The sum of first n, 2n and 3n terms of an A.P. 


are $,, Sp S, respectively. } 1. The value of n must be positive. Why? 
Prove that S, =3 (S, - S). ү n denotes the number of terms of a series. 
501: | 


-. n must be positive. If it is negative means 
less. 


2. What is the sum of first п odd natural numbers? 
First n odd natural numbers are 


: 1.3, 5, 7... upto n terms. 
2 3 SSiN 
бус TQga«Qn-Dd. 5 = Pas Gn-Dd] | acl, d-i-125 


Tf $,, $», S, are sum of first n, 2n, Зп terms of an 
A.P. respectively then 


5 zla +(n-1)d], 
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8,- 2a (n- Dd] 


Now1+34+5+7+..= 220) (0- D] 


n n 
e BF] « — =n? 
= 5! ] = 5 [2n] = n 
2. Sum of first n odd natural numbers = n? i 
3. What is the sum of first и even natural numbers? р 


ТВ Sum of n numbers $, = Z a+ (n- nd] 


Let the first n even natural numbers be 2, 4, i 
6, 8, ... upto n terms. H 
а=2; 4=4-2=2 
n 
S= 220)-0:-003 


п п i 
ae —2] = —[2n+2] ! 
= 5 [4+2n 2] = 31 1 i 


2 520141) =n(n+1) 


/. Sum of first n even natural numbers =n (n +1) | 


В Exercise 2.6 | 


1. Find the sum of the following 
(i) 3, 7, 11,... upto 40 terms 
(ii) 102, 97, 92, ... upto 27 terms. 
(iii) 6+13+20+...+ 97 
501: 
(i) 3,7, 11, ... upto 40 terms. 
We have sum of n terms of an A.P. 
Be 5 x [2a + (n-1) d] 
Here 4 = 7-3=11-7=4 
^ tz- tı = t - t; and it forms an A.P. 
wherea 3, d = 4. 
40 
> [2(3) + (40-1) (4)] 


20 [6 + (39 x 4)|-20 [6+ 156] | 


20 [162] = 3240 
Sum upto 40 terms = 3240 


^ бы 


(ii) 102, 97, 92, ...upto 27 terms 





7 вап А.Р. with а= 102, d--5 





Sum upto n terms $, = Flea *(n-1)d] 
27 
Sy = ЕЯ [2 (102) + (27 — 1) (-5)] 


E Z [204+ 26 (-5)] 


ыг [204—130] 
2 
= 27 x74 
2 
=27 x37 
Sum upto 27 terms is = 999 


Gii) 6 + 13 + 20+... +97 
Here t,-t, = t,-t, 
> 13-6 = 20-13=7 
7. Itis an Arithmetic series 
Sum S, = Flat) 
а= 6;1=97 
a+(n-1)d = 97 
6+(n- 1) (7) 2.97. 
(n-1)7 = 97-6 


(n-4)7 = 91 
n-1= БУ з 
7 
п = 13+1=14 
14 
Now S,= a N =7x 103 


6+13+20+...+97 = 721 


2. How many consecutive odd integers beginning 
with 5 will sum to 4802 
Sol: 
Let the consecutive odd integers beginning with 
Бе 734, сг 
Негеа-5,4-2 
We know that sum of n consecutive integers 


5, = 5 [2a+ (n- Dd] 
аво = 20(5)-(-1)0) 
480 = Tis+n-1] 

480 = n(n 4) 


n? + 4n – 480 = 0 
(п- 20) (n+ 24) = 0 
п = 20(or) -24 
Number of terms cannot be negative. 
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Y 


5 п-20 
20 consecutive odd integers beginning with 5 
will sum to 480. 


3. Find the sum of first 28 terms of an A.P. 
whose n™ term is 4n — 3. 


Sol: Given п -28 
t, = 4n-3 
t -24()-3 T 
t = 4(2)- 
d=t,-t= 





S, Z 2a (n-nd) 


= 2140408-00) 


14x 110 = 1540 
Sum of first 28 terms of the given A.P. = 1540 


4. The sum of first n terms of a certain series is | 
given as 2n? — Зп. Show that the series is an А.Р; | 


Sol: 

Given sum of first n terms 5, = 2n? - 3n 

7. sum of first term S, 22 (1? -3(1) 22-3 
=t 

Sum of first two terms S, = 2 (2)? - 3(2) 





-8-6-2 
628,8 
=2- (-1) =2+1 
t-23 
Sum of first three terms S,= 2(3)? - 3(3) 
= 18-9=9 
^t, 2$,-$,29-2 
ь=7 
Неге 6-0 = 3- (-1) =3+1=4 
6-6 =7-3=4 





Set =t,-t, 
7. The series is in A.P. 





5. The 104% term and 4" term of an A.P. are 125 | 


and 0. Find the sum of first 35 terms. 
Given 1049 terms = 125 


бо = 125 

а+(104-1)4 = 125 | 
а+ 1034 = 125 а): 
4" term is 0 ! 
ie, at+(4-1)d=0 : 
aga =й No» 
(1) - Q) > 100d = 125 Н 

125 5 

~ 100° 4 


14 [2 + 27 (4)] = 14 [2 + 108] | 


ОР 
Fidis ид 
а+34 = 0 
5 
as $) =0 
asl =0 
4 


-15 


а= 
7. Sum of first n terms 
Sis ga (n- 4] 


Sum of first 35 terms 


-15 
ъ= 2 (=) es-n(§)| 
ын 8м (2) 
| 5 4 


= ER] 





Pu 2 2 
35|-15 85 
-21--4- 
2|\ F 
T 35 [70 _ 2450 1225 
2|2 4 2 
Sum of first 35 terms of the given series 
= 612.5 


6. Find the sum of ай odd positive integers less 
than 450. 
501: 
Series of odd positive integers less then 450 is 
1+3+5+7+...... 449 
Here a = l; d = 2; l = 449. 


(1-а\ 


Number oftermsn = 1 2 








+1 


449-1 448 
+ 703 +1=224+1=225 





n- 


Sum of first n odd integers = n? 
2. Sum of first 225 odd integers = 225? = 225 x 225 
1+3+5+.....+ 449 = 50625 
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7. Find the sum of ай natural numbers between 602 , . 501: 
and 902 which are not divisible Бу 4. (i) If paid in cash, cost of laptop = € 40000 
Sol: ! "The amount he pays іп installments are 
Sum of natural numbers between р $ 4800 + Z 4750 +$ 4700 + ....10 months. 
602 and 902 not divisible by 4 ! 2. This form an Arithmetic series with 
Sum of all natural f a = $ 4800 
Sum of all natural een d = 4750 — 4800 — 50 
numbers between > _ wen ! 84-51) 
602 and 902 602 and 902 divisible 1 
Буа ! 5, = 7 4800) + 40-1) (- 50)] 
n 
e" - ў a 
саг Raed] | 31052 цор 49x (—25)] 
п(п+1) 1 2 
7. Sum of Natural numbers upto п = я ! = 10 [4800 - 225] 
603 +604+....+901=(1+2+..+90)- | = Оха 
(1+2 +3 +... +602) ! = $ 45750 
901х (901+1) 602х (602 +1) : 2. Total amount paid in 10 installments 
E 4 — —— X3 = $ 45750 
901х902 602х603 : (ii) Extra amount he pays in installments 
а / Д = $ 45750 - & 40000 
= 4,06, 351 - 1, 81, 503 1 = 5750 
= 2, 24, 848 ! Не pays € 5750 extra by installments. 
Again numbers divisible by 4 between 602and — : aw M ЕГ зу m = = 
902 are 604 + 608 +.... + 900 + 9. A man repays a loan of X 65000 by paying $ 400 in 
the first month and then increasing the payment 
= “(2 Ч [еә +1 Бу < 300 every month. How long will it take him 
to clear the loan? 
296 ! 501: 
4 4 26) +1=74+1=75 Total amount to repay = € 65000 


He pays & 400 in the first installment and 


75 increasing the payment Бу $ 300 every month. 
a 72604) + 75-0 (4)] ан а ed 


This form an A.P. 
75 : i.e., 400, 700, 1000, ..... 
= 2[604 + (74x 2)] | а=400,4=300 
= 75 х 752 = 56400 { 7. Sum upto n terms 
Required зат = 224848 - 56400 i S= ® [2a +(п—1)4] 
= 1, 68, 448 Н 2 


i n 
8. Raghu wish to buy a Laptop. Не can buy it | 65000 => [2 (400) + (n — 1) 300] 
by paying X 40,000 cash or by giving it in 10 а 

installments as X 4800 in the first month, X 4750 : 65000 = 5 x 2 [400 + (n - 1) 150] 
in the second month, X 4700 in the third month : 


and so on. If he pays the money in this fashion, | 


n [400 + 150 n - 150] 
n [150 n + 250] 


Find zs 
= 2 
(i) Toal amount paid in 10 installments 65000 = 150n" + 250n 
(ii) How much extra amount that he has to | Divided by 50 


pay than the cost? ! 1300 = 3n? + 5n 


ш: 
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3n?+5n-1300 -0 
—bx Nb! —4ас 


2a 


5+ ТЫ — 4(3) (- 1300) 


2(3) 


—5+ 25415600 5215625 
6 D 6 
—54125 


6 
-5-125 —5+125 


6 6 
-130 120 


а 


6 6 


—130 


=———,20 
шэг! 








и 


т 


и 


n cannot be negative 
“n= 20. 
He will clear the loan by 20 months. 


10. A brick staircase has a total of 30 steps. The | 
bottom step requires 100 bricks. Each successive ! 
step requires two bricks less than the previous : 
step. ! 

(i) How many bricks are required for the top 
most step? 1 
(ii) How many bricks are required to build the | 
staircase? i 
Sol: Total number of steps n = 30. 
Bottom step requires a = 100 bricks. 
Each successive steps requires 2 less than the 
previous step. 
^. Number of bricks in each step form an A.P. 
100, 98, 96, ....upto 30 terms. 
a=100,d=-2,n=30 
(i) Number of bricks required for the topmost 
step is / 
12a«(n-1)d 
100 + (30 - 1) (- 2) 
100 +29 (- 2) 
= 100 – 58 = 42 
7. Topmost step requires 42 bricks. 


(1) Number of bricks required to build the 


30 
staircase, & = Feta) = 5 (100 +42) 





= 15x 142 = 2130 
Total number of bricks required = 2130 





| 11. If S}, $», S3,.... Sm are the sums of n terms of 


tm’ A.P.’s whose first terms are 1, 2, 3,... m 
and whose common differences are 1, 3, 
5,... (2m - 1) respectively, then show that 


(5, +5, +S, +...+$„)= 5 тп (тп +1). 

501: ^ 

S, is the sum of n terms of an A.P. with 
a-landd-l. 

S; is the sum of n terms of an A.P. with 
a-2andd-3. 

Sm is the sum of n terms of an A.P. with 
а= т апа 4 = 2 - 1. 


5$ 27a (-)4] 
S -520«(-0(] = В+и-1 
& = gel 
$ = 5122) (1-00) = 5130-3] 
Ч - enel 
Similarly, $,, = Е [2 (т)+и-1@т-1)] 
= Sm 2mn-n-2m1] 
Sa =502тп-п+1] 


Now we find $, +S, +......+ S, where $, is the first 





term a= Zn D) and 
S,-lastterm l= 5 lamn—n +1) 
Here number of terms = m. 


л 5,= (0*2 


min n 
АБЕ] 


ax [2тп-п+1+п+1] 
2 2 


1 1, 
абат 2) = quu me D) 


ag 


1 
$1 +52 + $3 + = гүн шаг 
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12. Find the sum H 
































n 
a-b 3a-2b 5a-3b бшш, == рани 
+ + — —— +... 12 terms 2 
a+b a+b a+b "- О-В aus p (247?) 
Sol: хээ " 173 | жй) mmy 
а- а- : 
“мешш 00 ДЕ 
Ja-2b-a4b 24-6 | oe RE 
= P = dub : шах 24-25 by Sagi b 
Sa-3b 3a-2b : a+b urb 
tz- t; = ean y d 
9372 a+b a+b j P 2а-25-22а-118 
_ Sa-3b-3a42b 2-6 | ч a+b 
a+b a+b | в 242-1341 
t-t =ъ-6 ЭР - ЕНБ 
/. The sequence form an А.Р. with d= ——— : 
а+ | sum Sy» — [24a - 135] 
i a+b 








? 
| Definition: | 
| L A Geometric progression is a sequence in which each term is obtained by multiplying a fixed | 
non-zero number to the proceeding term except the first term. 
2. Тһе fixed number is called common ratio. It is denoted by г. 


3. The numbers а, ar, ar’, ..., ar"~!... is called а geometric progression, where ‘a’ is the first term 
r # 0 is the common ratio. 
The general term or n? term of a С.Р. is t, = аг"-!. 
5. The ratio between any two consecutive terms of a G.P. is always constant and that constant is 
"e t. 
the common ratio. i.e., r — = 
1 


a 
6 When the product of three consecutive terms of a С.Р. are given, we take them as T a, ar. 


7. When the product of four consecutive terms are given for a С.Р, we take them as 4, 4 ааг. 
гг 


8. When a non-zero constant is multiplied or divided in each term of а С.Р, the resulting sequence 
is also a G.P. 


9. Three non-zero number a, b, c are in С.Р. if and only if b? = ac. 


Formulae: 


a(r" —Y 
1. Sumuptonterms of a GP, $, — : D rans, -na,ifr-1 





' 
' 
р 
1 
р 
' 
П 
р 
р 
1 
П 
1 
П 
' 
П 
1 
П 
П 
' 
' 
П 
: 
D 
' 
р 
' 
1 
' 
1 
П 
1 
р 
р 
П 
' 
' 
' 
П 








3. К =1+2+3+...+п= 


кті 


n(n+1) 





кті 


Which of the following sequences form а 
Geometric Progression? 
(i) 7, 14, 21, 28,... 
1 " 
(4) 7.152,4.., (iii) 5, 25, 50, 75,... 


501: To check ifa given sequence form a С.Р. we Н 


have to see if the ratio between successive terms 


are equal. 

(i) 7,1421,28... 
ъ 14 Б 218 
а L ш. 
4 128 4 
oM 3 


Since the ratios between successive terms are 
not equal, the sequence 7, 14, 21. 28,... is nota 
Geometric Progression. 


(ii) 1124. 

1 h à t 4 
2 2—22; 221-253 -—=--2 
£ 1 t 1 t 2 


2 
Here the ratios between successive terms are 


T 
equal. Therefore the sequence 2 1,2,4,..іѕа 


Geometric Progression with common ratio r = 2. : 








(iii) 5, 25, 50, 75.... 
һ Bs а 50 5. ї, 75 Ж 
A 5 ^ О ^ 50 8 


Since the ratios between successive terms are 
not equal, the sequence 5, 25, 50, 75,... is nota 
Geometric Progression. 


3, The sum of infinite С.Р. а + аг} a? +... = у—,—1<г<1. 


44 È ОК-10)=1+2+3+..+(2п-1)=п? 


5 D pegada, MOOD 
К-1 х 5 
c +1 

6. Seater ests а 
Kel 








} 8 
i In a Geometric progression, the 4" term is > 





Find the geometric progression whose first 
term and common ratios are given by 
(i)a- - 7, r- 6 (ii) a = 256, r = 0.5 
$01: 
(i) The general form of Geometric progression 
isa, ar, ar’,... 
а=- 7, аг=-7хб= - 42, аг? =-7х 6? =- 252 
"Therefore the required Geometric Progression is 
= T= 42, 252)... 
(11) The general form of Geometric progression 
isa, ar, ar’... 
a=256, ar = 256 x 0.5 = 128, ar? = 256 x (0.5) = 64 
‘Therefore the required Geometric 
progression is 256, 128, 64,... 


Find ће 8" term of the С.Р. 9, 3, 1, ... 

Sol : 

To find the 8% term we have to use the n" term 
formula t, = ar"! 


b 3 
First term а = 9, Common ratio r = а = 3 = 


1 
8-1 v 
1 1 1 
«ч -50) 5243 


1 
Therefore the 8% term of the С.Р. is 2437 


өө 


2 


” 64 
and the 7™ term is 2437 Find the Geometric 
Progression. ^ 
Sol: 


8 з 8 
Ah te t=- ағ -— mot 
erm, = 0) 
4 4 64 


6. 
7 term t =>, > ar = B 
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64 H Value of the machine at the end of the 
8 = Н 2 
шар d 243 90 
Dividing (2) by (I)weget, - ;— 8 54 year is 40,000 x 28 
9 1 Continuing this way, the value of the machine 
8 2 : i 
FNIT | depreciates as ГЭ 
27 | 40000, 40000 > 40000 х 
Substituting the value of r in (1) we get Х 100” 100) 7 


Р This sequence is in the form of G.P. with first 
ax E = 3 =>a=3 90 
‘Therefire the Geometric Progression is term 40,000 and common ratio 100” For finding 


the value of the machine at the end of 5 year 
(ie. in 6" year) 
We need to find the sixth term of this G.P. 


a, аг, ar’, ... That is 3, 2, 5 > 


The product of three consecutive terms of a ! 


Geometric Progression is 343 and their sum is | Thus, n = 6, a = 40,000, r = = 
i . Find the three terms. | 
3 F 90 
501: ! Using t, = аг", we have t, = 40, 22533 
Since the product of 3 consecutive terms is given. | 90 
: - 40000 
We can take them as EL ar. (5 | 


Product of the terms = "343 i 9 ad a9 o 0 9 
H t, = 40000 x —x —x—x—x— = 1 
i 10 10 10* 10 10 аас 
‘Therefore the value of the machine in 


à-27-a-7 i 6th year = € 23619.60 


211 (7 Progress Check 
3 1 


1. А С.Р. is obtained by multiplying to the 


a 
—xaxar = 343 
r 


91 
Sum of the terms = — 


l+rtr? 
Hencea Later E -57 222424 
г 3 r 


3+3r+3r=13r > 312 - 10г+3=0 


preceding term. 


Gr- (6-3) 0 re 3orr- 1 | EVITE a constant ог a fixed non-zero number. 
Ifa 2 7, г= 3 then the three terms are з” 7,21. | 2. The ratio between any two consecutive terms of 


the G.P. is and it is called 


1 
Ifa=7,r= з then the three terms аге 21,7, 3 constant, common ratio 


The present value of a machine is X 40,000 and | 3. Fill in the blanks if the following are in G.P. 





its value depreciates each year by 10% . Find the | 139 7 
estimated value of the machine in 6" year. 1 (D =>, yO Ш) 5 
Тре value of the machine at present is < 40,000. ; 84 4 
Since it is depreciated at the rate of 10% after one | (iii) :3,:4:... 
year the value of the machine is 90% of the initial | сэн 5 
value. : 0) 27, (ш) —. (ш) 2 
That is value of the machine at the end of the ! 4 

90 г 
first year is 40,000 х 155 | 4. If first term = a, common ratio = т, ty = , 
After two years, the value of the machine is 9096 : сав "S g 
of the value in the first year. i Ear, аг агі 


@ | 
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1 1 Н Ре 1 
5. ша G.P. ift, = 5 and t, = 55 then the common : (vii) 16, 4,1—,... 
ratio is = Н 4 
1 H Sol: 
ШШЕ С : @ 3,9,27,81,.. 
H ъ 9 
6. Three non-zero numbers а, b, c are in С.Р. if ; Here БЭЭ” 3 
and only if i в 27 
ME - ас i po pg ан 
i 2 
Н t, 81 
— = — 23 
t, 7 





The ratios between successive terms are equal. 














1. Is the sequence 2, БОР s= isa С.Р 
{ 7. The sequence 3, 9, 27, 81,... are in С.Р. 
2х2 2 Н (i) 4, 44, 444, 4444 
К / | 2.2. 
ба? qd 5 
=== 22-4 
2 цам m 
oF ya? „ 44° Hu 
ЯВ?” = 2° =16 n AMA un 
A эт! 
a : 
Т t, i The ratios between the successive terms are not 
2. The sequence is not in G.P. equal. Therefore the sequence 4, 44, 444,... are 
i not in С.Р. 
2. Split 64 into three parts such that the numbers (iii) 0.5, 0.05, 0.005,... 
are in С.Р. t 005 05 5 1 
ИЛЖ i Е of HS ~ 50 10 
Let the three numbers be аг" ~}, a, аг Н t, 0.005 5 1 
Leta-4andr-4 : 1, — 005 ^50 “10 
.  Thethree numbers are 1, 4, 16. _ й ‘The ratios between the successive terms are 
3. If a, b, c,... are in С.Р. then 2a, 2b, 2c, ... are in | — n 0.05, 0.005,... are in G.P. 
=== : @ LL 
GP. 3612 
1 
4. If 3, x, 6.75 are in С.Р, then x is hg ШЫ adl 
в 13 6 1 2 
E45 р 5 anao 1.6 1 
| t te 124 2 
d E Exercise 2. 1 В The ratios between successive terms are equal 











1. Which of the following sequences are in G.P.? 
(i) 3,9, 27, 81,... 
(ii) 4, 44, 444, 4444, 
© 1 
en" 


(iii) 0.5, 0.05, 0.005,... (iv) T 
(у) 1, 5, 25, -125,... (vi) 120, 60, 30, 18... : 


„үе 





g m5 
ее 

n 25 

The ratios between successive terms are equal. 


Therefore, 1, — 5,25, - 125..... are in С.Р. 
(vi) 120, 60, 30, 18, ... 


t 60 1 
t 120 2 
5 39 T7 
t 6 2 
Ao S 
ь 30 p 


‘The ratios between successive terms are not 
equal. Therefore, 120, 60, 30, 18,... are not a С.Р. 


1 
(vii) 16, 4,1, 277 


b 4_ 1 
8516 4 
tod 
kc 
ЖУ ym d 
S LL 


‘The ratios between successive terms are equal. 


^. 16,4, 1, i join GB 
4 


2. Write the first three terms of the С.Р. whose | 
first term and the common ratio are given below. ‘ 


(i) a=6,r=3 (ii) a=V2,r - 2 
2 
iii) @= 1000, r = Ź 
(iii) « == 
501: 
G) а=6,г=3 
The three terms of G.P. are a, ar, ar? 
=> 6,6x3,6 (3) 
= 6, 18,54 
г. First three terms are 6, 18, 54. 
0) a=V2,r= 2 
Let the three terms of G.P. are a, ar, ar? 
Vah, V22} 


52,2242 


First three terms of the G.P. V2, 2, 2V2 
(iii) а-1000 r= i 


(Y 
76 





Let the three terms of С.Р. are a, ar, ar? E 
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à 
1000, 1000 С) 1000 (5) = 1000, 400, 160 
5 5 


7. First three terms of the С.Р. are 1000, 400, 160. 


3. In a G.P. 729, 243, 81,... find t. 





Sol: п® (егт of G. 
Here а =729 


ты ig, 229 
t 


M 
M 
m 
К 
х 
| 
x 
| 
x 
1 
х 
! 
х 
! 
х 
! 


t-l 


4. Find x so that x + 6, x + 12 and x + 15 are 


consecutive terms of a Geometric progression. 


501: 
If the given numbers are consecutive terms of a 
G.P. then 
t t 
t 1 t, 
А #412 +15 
ie, = 








x46 x+12 


(x+ 12)? = (x + 6) (x + 15) 
х2 (24x +144 = x?+ 6x + 15x +90 
x? + 24х + 144 - x! - 6x - 15x - 90 =0 
24x - 21x + 144-90 = 0 


3x+54 = 0 
Зх = -54 
= 54 
x= — = -18 
8 


5. Find the number of terms in the following С.Р. 


(i) 4, 8, 16, ..., 8192 


Gi) 4,8,16,..8192 
а=4,г= 2 =2 
4 


n? term of a G.P.t, = аг"! 
8192 = 4r 





ач 8192 2 | 2048 
pU gp 
4 2| 1024 
rt = 2048 - 2!! 2| 512 
n-1=11 [-r-2] 2] 256 
- peii ana 2| 128 
-. Number of terms in the given 
G.P. is 12. 2 е 
2| 32 
Gi) a 2| 16 
17 392772187 
1/9 : 5 
5 
= -—.—2-X— 2 4 
Негеа 3," 1711391 
2 
Е 
цас 
n term ofthe С.Р. (= агт! 
ы ж» Lim 
2187 3 
3 л-1 
2187 ^. 
ifa 
729 


БЕ 
3) ч. 
n-1=6 [> Ян 

3 


п = 6+1=7 
7. The number of terms in this С.Р. is 7. 


6 In a G.P. the 9" term is 32805 and 6^ term is | 


1215. Find the 12™ term. 
501: 


9 term = ar*-! = 32805 => аг = 32805 
6^term- ar*!- 1215 — a? = 1215 ...(2)| 
а 32805 | 
my ap^ №5 
(2) ar 

p-27 

г? = 3° 
Put 





AA) | 


th шаг201 
12" term tj; 


li 
в 
в 

Ё 


Unit - 2 | NUMBERS AND SEQUENCES 
у 


£5: (8) 25:33,53,147 


12th term ofthe С.Р = 7,65,735 


7 Find the 10™ term of a С.Р. whose 8" term is 768 


and the common ratio is 2. 
501: 


n" term ofa G.P. t, = ar! 
Given 8" term t, = 768 and r = 
ar*! = 768 
а(2)7=768 
768 2’ x2'x3 
7.43 7 6 


10% term jo. ari enar? 
=6х 29 =6х 512 = 3072 
10" term of the С.Р. is 3072. 


8 If a, b, c are in A.P. then show 
in G.P. 
Sol : Given a, b, c are in A.P. 
s cms rds 


b-a=c-b 
b+b=c+a 
2b =а+с 


2 21192 


TO ммм ы 





that 3°, 3°, 3° are 


If we multiply both the sides by same number 


value will not change. 


3% = зас 
ЗЬ+Ь = gate 
3b, 3b = 3*. 3° 

8.2 

FE 


Thus 3°, 35, 3° are in С.Р. 


9. In a G.P. the product of three consecutive terms 
is 27 and the sum of product of terms taken two 


5 
at a time is E . Find the three 
Sol : 


terms. 


Let the three terms be ar^, a, ar 


Given product = 27 


ar'xaxar= 27 


а? = 27 
221-3? 
а= 3 

Sum of the product taken two 


nad EH 
at a time = 2 


г 


{ 
177| 





O 
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(аг x a) + (a x ar) + (ar! x ar) = 2 | This forma С.Р. with а= 60000andr = 108 
id. 8 ” 57 { Salary after 5 years (6% year) = аг"! = ar$7! = аг? 
ат +ат+а = 5 
2 i =60000 (58) 
1 57 ü 100 
(Quei 
á : -60000 х qus US 05... 105... 105 
(к) 57 { 100 100 100 100 100 
9 = х7 i ". After 5 years his salary = & 76577 
ги. Sivamani is attending an interview for a job and 
l+rtr ы 57 the company gave two offers to him. 

r 2x3x3 i Offer A :$ 20,000 to start with followed by a 
ltrtr 19 i guaranteed annual increase of 6% for the first 
== Ё: 5 years. 

646 L6 = 19r Offer B : X 22,000 to start with followed by 
6r+6r-19r+6 = 0 a guaranteed annual increase of 3% for the 
6? - 13г+6 = 0 first 5 years. What is his salary in the 4% year 
612 -9r-4r«6 = 0 with respect to the offers А and В? 
Зт (21-3) – 2 (27-3) =0 Sol: Offer A: 
(2r-3) Gr-2) = 0 Starting Salary = € 20,000 
2r-3 = 0 (or) 3r-2=0 
2г = 3 (ог) 3r 7 ! Increase in salary рег year = 6% = 100 
3 ! 
taf 2 (995 3 : 7. The salary after first year = 20,000 x 16 


d 
Ifc» >the terms are >, 3,3{ 3 = = 106 
2 2 52 Salary after second year = 20000 х 100 
НЕЕ 2 tlietertüsáre 3. 3,3 - 22.32 Continuing like this the salary will be in G.P. 
3 2/3 3 2 106 


with а= X 20000, r= 


100 
2. The three terms of G.P. are 5, 3,2 ! 7. In the fourth year salary = t, = ar^"! 


ty шоаг”1-ар 


10. А man joined a company аз Assistant Manager. · 106 
The company gave him a starting salary of | =20000 4 " г) = 23820 


$ 60,000 and agreed to increase his salary 5% | 4 
| 7. Sal he fourth =$ 23, 820 by offer A. 
annually. What will be his salary after 5 years? жаахан” 8 ми 


501: | Offer B: 
Initial salary for the first year = & 60000 : Starting salary = X 22000 
! 3. 

At the end of first year salary - | 60000х (=) i Annual Increment= 3% = 100 
At the end of second year salary 100 103 

105 ! 2. Salary at the end of first year = 22000 х 100 

= (60000) (s J : 

100 ! 103 
Continuing this way the salary increase willbe — : Salary at second year = 22000 (5 0 3 
like 60000, 60000 (5) 60000 (=) » : Continuing like this we get a G.P. with 

100 100 103 


а= 22000, r= 100 





Unit - 2 | NUMBERS AND SEQUENCES 





Salary at fourth year = ar^! 1 ста шин 
4-1 3 Н 
103 Н = аг 
= 22000 193) = 22000[ 103 | Tun 
100 100 : zar 


=c -a -b _ „b-c c-a a-b 
Salary at 4th year = € 24040 by offer В. Now x? *x уба хуй? cab х (arf *x (ar?) 


- ! = ghe atc pe аз a b) 
12. If a, b, c are three consecutive terms of an A.P. : = ab-ctc-ata-b үс-а+2а-% 
and x, у, z are three consecutive terms of а С.Р. : = a? plate)-2b 


then prove that x^^ x y^^? x=, 


= 122-2 1 -2b 
Sol: Given a, b, c are in A.P. т [from (1)а+с=2Ь] 





= 1.2 
b-a = с-Ь 4 
bbs = 1х1=1 
+Ь = с+а ЛЕНЕ 
2 = с+а 41) zar x rmt 21 
Given x, у, z are three consecutive terms of a С.Р. | 22 
4 Hence proved. 
SUM TO n TERMS OF A G.P. 
UTI. ра MENS E rre EF e ela o 7 uL e — n чини WERE T T T ee Mord E R X е W NN ^ 
1. A series whose terms are in Geometric progression is called Geometric series. 
a(r" —1) 


3. The sum of infinite G.P. is given by a + аг + ar? Баг +........ 


s , 


№ Worked Examples as OD, B s a 


3 
яс = ‘Ba Of Вива СЕР { How many terms of the series 1 +4 + 16+... 


Н make the sum 1365? 
501: Here the first term a = 1, f Sol: Letn be the number of terms to be added 
1 to get the sum 1365. 


1 
i 

] 

2. Sum upto n terms of a G.P. S, = 717, r1. $ = naif r- 1. ! 
i 

;-I«r«l. i 

] 








-3 
common ratior = — =-3< 1, Негеп = 8. 














4 
Sum to n terms of a С.Р. is i $e ge ARI 
a(r" -Y a (r" -1) 
gx В жуы, i S,= 1365 > — —— = 1365 
8-1 i 9-4, 
MT им-1 | 1047-0165» (8-1) =4095 
Hence. $, = (3) = a = - 1640 i si (8-1) = 
i 4^ = 4096 > 4^ = 4$ 
Find the first term of a С.Р. in which $, = 4095 | n-6 
and r = 4? i 1 
501: ! ШЕШ Find the sum 3-1--4-20 
Common ratio = 4>1, Sum of first 6 terms f Sol: 3 
$ = 4095 i t 
5 " : Hinachr-s-i 
a(r'-1) ! һ 3 
Непсе, $ = = 4095 H ECC 
r-1 } Sum of infinite terms- 
a (45-1) Н 
8шсе,г-4,----- = 4095 i 
4—1 ч 








0 








B- 


Find the rational form of the number 0.6666... | 


501: 
We can express the number 0.6666... as follows 
0.6666...— 0.6 + 0.06 + 0.006 + 0.0006 + 
We now see that numbers 0.6, 0.06, 0.006... form 
an G.P. whose first term a — 0.6 

0.06 
E иб. 

0.6 

Also- 1<г=0.1 < 1. 

Using the infinite С.Р. formula, 





and common ratio 


wehave 0.6666.. = 0.6 + 0.06 +0.006+ 0.0006 +.. | 


06 06 2 
21-01709 3 
Thus the rational number equivalent of 


0.6666 ... is 2 
3 


Find the sum to n terms of the series 
54554 555+... 
Sol : 


and then find the sum. 
54+554+555+...+nterms=5[1+11+111+ 


„+n terms] 4 


=2[9+99+999+.. +тиетт] 


=2[а0-0+0100-1)+ 1000-1) +... tems] (У Progress Check 


5 
= (10+ 100+ 1000 +...+ nt “3 
л nterms) n] 
5 1000-0) . 50(10"-1) 5n 
79| (10-1) E 81 9 


Find the least positive integer n such that 
1464 6 +... +6" > 5000. 

501: 

We want to find the least number of terms for 
which the sum must exceed 5000. 

‘That is to find the least value of n such that 
8, > 5000 





a(^-1) 16-0 6-1 





The series is neither Arithmetic nor { 
Geometric series. So it can be split into two series 
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Since, 6° = 7776 and 6° = 46656 
The least positive value of n is 6 such that 
1+6+6?+...+6"> 5000. 


А person saved money every year half as much 
as he could in the previous year. If he had totally 
saved X 7875 in 6 years then how much did he 
save in the first year? 

Sol: 

Total amount saved in 6 years is $ = 7875 

Since he saved half as much money as every year 
he saved in the previous year. 


1 
We have r = 3 


Since, = 7875. 
-r 1 
= 
i 2 
(à) 7875 ax S 7875 
тоог DUE 
2 
7875x32 
a=—— > a=4000 
63 


‘The amount saved in the first year is X 4000. 


1. А series whose terms are in Geometric 
progression is called 
Geometric series. 

2. When r = 1, the formula for finding sum to n 
terms of a G.P. is 
S,=na 

3. When г = 1, the formula for finding sum to п 
terms of a G.P. is 

a(r" -1) 


7—1 





4. Sum to infinite number of terms of a С.Р. is 





We have $, = 1 Ub S 
r- = 


m 


S, >5000 = 





>5000 


67-1 > 25000 = 6" > 25001 





5. For what values of r, does the formula for infinite 
G.P. is valid? 
П For - 1 <г< 1, the formula is valid. 


Unit - 2 | NUMBERS AND SEQUENCES 


‚1 


6. Is the series 3 + 33 + 333 +... a Geometric series? Н 




















-3 ч 
In the series 3 +33 + 333 +... (=) | 
5 _3B_y = 3—5 
5 3 : 5 
ь 33 ш зү 
t 33 11 | (2) 4| 
1 Ж 
hah. : Е -8 
n ty : 5 
/. It is not a Geometric series. ! -281(-зү 
sez ja 4 
— FT| 
7. The value of т, such that 1 +r +r +r ... = " is | " 
1 ү 
We have for an infinite series i ЛЇН 
а 
bary дн i (i) 256, 64, 16,.... 
7" 64 1 
Негеа= 1 : = ALL => 
erea 3 1 Here a = 256, r 256 ^ 4* 1 
d эг : Sum upto n terms 
30-5 =4 [e AER 
3-3r-4 i ш! 
-3:-4-3 ! гү гү! 
256 (3) -1 256 () -1 
-3:-1 : 4 4 
=F Е 1 = 3 
— “sal atts 
Á 4 4 
= Si | Р 
^. The value of r= —,-1<—<1. Н —1024 | (1 1024 ay" 
3 3 =] -1| ==- 4 
| з |4 3 4 
№ Exercise 2.8 jx 
1. Find the sum of first n terms of the G.P Rd ee ee E 
В; 45, 2 
ЮФ 64,16, 501: 
5 25 ! We have to find 5 + 15 + 45 + ....upto 6 terms. 
" : а("-1) 
Sols 9 27 : Sum upto n terms ofa С.Р. S, = iol 
& 5-3*---iu : 
5' 25 is 
It is a geometric progression with ! Негеа= 5,г = 5 =3 
m. 
ЗЭР А 
в: Н 5(38-1)  5(729-1) 
аб" -1 1 Sum = =— 
Sum upto n terms S,= ! 1 | i 8-1 2 
E 





^ i 5x 728 
(=) -| | =) =5х364 
5 ! 


= 5 +15 + 45 + ....upto 6 terms = 1820 
= i 
5 s — 


m 
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3. Find the first term of the С.Р. whose common ! 











21 
ratio 5 and whose sum to first 6 terms is 46872. | Sum = = 2 
501: i i= 2 
Given г = 5 and $, = 46872 i 
s | 21 3 
a(r" -1) : ET ET 
Sum upto n terms ofa G.P., S, = Н 1/3 
7-1 i 28 
а(5--1) | 21+14+ 5 + 
46872 = ү i 
5. If the first term of an infinite G.P. is 8 and its 
= 32 
46872 = MU RC sum to infinity is — then find the common 
4 4 3 3 
ratio. 
46872 = ax 3906 Sol: First term а= 8 
46872 | g _ 32 
3906 ^* i eg 
а = 12 i Sum upto infinity ofa G.P., 
*. First term ofthe С.Р. а = 12 Ў Е = g 
< 1-7 


4. Find the sum to infinity of (i) 9 + 3 + 14 ... } 
28 ! 
(ii) 214 MAT 


501: 
G) 9+3+1+... 
н а l 
ere 9 - 3 


7. It is a geometric series with 
а=Эапаг = Наян 


“Sum = 





1 
Common ratio г = i 





27 6. Find the sum to n terms of the series 
й ааа | = : (i) 0.4 + 0.44 + 0.444 +... to n terms 
" 28 i (i) 3 +33 + 333 +... ton terms 
Gi) aL ESI s | Sol: 


(1) 0.4 + 0.44 + 0.444 +... to n terms 








Hee = 2 =. | Let S, = 0.4 + 0.44 + 0.444 +... to n terms. 
21 3 1 i =4 [0.1 + 0.11 + 0.111 +... to n terms] 
t, 28/3 28 1 2 1 (multiply and divide by 9) 
3-2 =—x— =F Н 4 
t 14 3 14 3 : T [0.9 + 0.99 + 0.999 + ... to n terms] 
5 5 ! 
5 5 | 9 онот 
It forms a geometric series with В 9110 100 1000 
2 i 
= шоо р 10-1 100-1 1000-1 
a= 21, г= 35-1<г<1. i B + + +....nterms 
i 9| 10 100 100 


(=) 





D 


p 


Unit - 2 | NUMBERS AND SEQUENCES | 


E наа 


ape ged glg up to n terms 
79 00 19 19 "Р 


орь 
л 





ole 
1 





vole 


ЕЕ) 


мөнгөн л | ай 1 | 





9 81 


9 81 


(ii) 3 + 33 + 333 + ... to n terms. 
Let S, =3 + 33 + 333 + ...upto n terms. 


=3[1+11+111 + upto n terms] 


3 
Fs [9 + 99 + 999 +... upto n terms] i 
(multiply and divide by 9) | 


1 
=з 100-1) +(100- 1) + (1000-1) +... | 
n terms] | 
1 H 
E [010 - 1) + (10? 1) + (10 - 1) +... 
upto n terms] | 
1 | 
=з {10 + 10? + 10° + ...upto n terms] - п} ў 
10+ 102 +... isa G.P. witha = 10, г= 10. 
a(r" -1) 


fil 


Е] | 
S, => 4| ———— |-n 
ssl 151 


[er | 
=-| —-n 
3 9 


A © 





10 п 
-—(0-1)-5 
A dhe 

10 п 

a-(0-0)-- 

3+33+333+.. to n terms = 57( ) 5 


7. Find the sum of the Geometric series 
3+6+12+... + 1536. 


501: а=3, г= 8 -2 
n? term of the G.P, t, = агт! 
1536 = 3 (2)! 
1536 в 
E X 
S12 09-1 
BP cord 
n-1=9 
n=9+1=10 
^. Number of terms in the series п = 10. 
a(r" 1) 
«<. Sum upto n terms S, = EA 
3Q"^-1) 
MESSER — 1 
3x (1024 – 1) 


1 =3 x 1023 


3069. 


3+6+12+.+1536 


8. Kumar writes a letter to four of his friends. Не 
asks each one of them to copy the letter and mail 
to four different persons with the instruction that 
they continue the process similarly. Assuming 
that the process is unaltered and it costs X 2 to 
mail one letter, find the amount spent on postage 
when 8" set of letters is mailed. 

Sol : Total letters in the first set = 4 
Total letters in the second set = 4? = 16 
Total letters in the third set = 4? = 64 
So the sequence of letters is 4, 16, 64,.... 








16 
Here a = 4, r=] =4andn=8 
_а(б"—1) _ 44-1) 
" r-1 4-1 


4 
-$65536-1) - х 65535 


= 87380 
Since amount of postage per letter is 2 
Total amount spend on postage = 87380 x 2 
=$ 174760. 


(8) 
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9. Find the rational form of the number 0123. - Given d S, 20 Ч у) + о? ү, ху ; 
Sol: Wehave0.123- 0123123123... i + idm xy + ху? + у?) +... п terms 
= 0.123 + 0.000123 + 0.000000123 +.... | cy [x y) + G2 - xy +y?) + 


t 0.000123 — 0.123 














2 i P 
m = =0.001 Í (хэ + х?у + ху? + у?) + n terms) 
t 0.123 123 } [multiply and divide by (x - y) 
<. Itis a С.Р. with — and r = 0.001 i ale net ote o eye e ne ye +9 
Sum of infinity = iz | 1 
1 „=——= - 39 г ЕРИ 
_ 0123 _ 0123 i “а-у К-он (е ы 
= 120001 = 1 } 
171000 ! 1 2433 4x4 y y А 
Ї = [х x 6x t.aterms] - у 
_ 0123 123 i 8-9! i deca 
~ 999 999 ! зүүн (л 
| 1 «(йу у 0") 
1000 t 5,5 HE- "el 
Em | y y 
7012 5333 | Е _a(r"=1) 
10. If S, = (x +y) + (Хх? + xy y) + | art 





(x) + х2у + ху? + у?) + ...п terms then prove that ! 
2 i 





xG-) У0”-1 
у-1 





mmi 00 сэх Аа Key Points PAR рога ИВАН 


1. Special series are some series whose sum can be expressed by explicit formula. 
2. ЖЗ... + пк (x 41) Lx E 


31) 2 
Bo СЭРЭЭ Е 
2 pi 





4 1943454... (00-1) == zu 
4 


n(n+1)(2n+1) _ ч р 
6 ч » 


5. 12+2?+3?+..+п?2= 


ka 


п (1+1) < 
6. 13+25+3+...+п5= ы - Хе 


7. Sum of divisors of one number excluding itself gives the other number. Such numbers are called 
Amicable Numbers or Friendly Numbers. Example: 220 and 284. 


8. The sum of first n natural numbers are called Triangular Numbers because they form triangle 
shapes. 


9. The sum of squares of first n natural numbers are called Square Pyramidal Numbers because 
they form pyramid shapes with square base. 








E Worked Examples В 28x29x57 14х15х29 = 


6 6 
7714 - 1015 = 6699. 





Find the value of (i) 1 +2 +3 +... +50 
(ii) 16 + 17 + 18+... +75 


Ш 











501: Я УД Find the sum of (i) 1° + 22 + 3° +... + 16? 
0) 1+2+3+..+50 n(n41) Н (ii) P + 10° +...+ 21° 
Using 1+2+3+....+п = 1 Sol: 
2 H @ Do2434.2418 
50 х (50x 1) i à 
1+2+3+..+50 = ———— 21275 ! 16x (164-1) 
» 2 | — — | = (136)? = 18496 
Gi) 16+17+18+..+75 H 2 
16+17+18+...+75=(1+2+3+...+75) | у оз 3 з — (134234 33 3 
-(0*2«34 4 15) | Gi) 9.10 +...+21 Specie | 
75(75+1) 15(15+1) f =(P E2 H3? Ha t8) 
=— В 2 d 21х (21+) (8х(840Т 
= 2850 - 120 = 2730 ! “ЇГ ("D E 


Find the sum of (i) 1+3+5+... +10 40 terms : 
(ii) 2+4+6+... + 80 
(iii) 1+3+5+... +55 
501: : Since,1+2+3+..+n= 
@1 + 3+ 5 +... 40 terms = 407 = 1600 T 
[К+ 3-+4 5 4... + (2 - 1)] =п2 4 
Gi) 2+4+6+...+80=2(1+2+3+... + 40) 
40 x (40 4-1) ! n? +n ~1332=0 — (n +37) (n - 36) =0 
2x ———— = 1640 | 
2 => п=- 37 0гп = 36 





= (231)? - (36)? = 53361 - 1296 = 52065. 


№1+2+3+... + п = 666 then find n. 
: п (п+1) 














п (п+1) 





we have 


(19 1+3+5+...+55 
Here the number of terms is not given. Now 
we have to find the number of terms using the 


1- 55-1 
formula, n = ! Du => nz : 1 ы =28 | CY Progress Check 


Therefore, 1+3+5+...+55 = (28)? = 784 | 1. The sum of cubes of first n natural numbers is 
я of the first n natural numbers. 


But м  —37 (Since п is a natural number); 
Hence п = 36. 








Find the sum of (i) 17 + 2? +... + 19? 





ТҮЛЖ Square of the sum 
(ii) 52+ 10? + 152 +... + 105? : 1 
(ii) 15? +16? +172 +... 28? ! 2. The average of first 100 natural numbers is 
TT ; EN 
Sol: 19x (19+1) (2х19+1) | sire) 
@ 14 2 ps 19? = 6 Н Sum of first 100 natural numbers = 5 
19 х20х 39 ! 100х101 
= ——— =2470 E = —— = 5050 
6 2 
Gi) 52 + 107 + 152+...+ 1052 = 52 (17 +2743? | 
4.21) | Average = “үр = 50.5 
21x(2141)(2x214+1) | 
= Sa ! 
25x21x22x 43 6 | Say True or False 
а о = 82775 ! 1. The sum of first n odd natural numbers is 
Gii) 15? +16 + 177 +... +28? } аршу АННА шинээ 


Do Eme 


=(12+22+32+..+282) – (12+22+32+ | 
d 142) * 
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2. The sum of consecutive even numbers 18! 


always an even number. 


К True 


3. The difference between the sum of squares of | 
first n natural numbers and the sum of first п! 


natural numbers is always divisible by 2. 
False 


4. The sum of cubes of first n natural numbers is Н 


always a square number. 


ERE True 


(9 Thinking Corner 





1. How many squares are there in a standard chess | 


board? 


chess board? 


1296 


Biberie29 —— | 


1. Find the sum of the following series. 

0) 1+2+3 +... + 60 

(1) 3+6+9+... +96 

(iii) 51 +52 + 53 +... +92 

(iv) 1+4+9+16+... + 225 

(у) 62+ 72+ 82+... + 212 

(vi) 10° + 115 + 123 +...+ 20° 
(vii) 1+3+5+... + 71. 

501: 
G) 1+2+3+...+60 








n(n+1) 
1+2+3+...+1= 2 

60x(60+1) 60x61 
1r2434,. 609 7. == 


1+2+3+... + 60 = 1830 


(ii) 3-69 +... +96. 
3+6+9+..+96=3(1+2+3+...+32) 





п(п+1) 
We know that 1 +2 +3 +... += 2 
32х(32+1) 
2 3+6+9+..+96=3 яа лэн 


(=) 








2 
3+6+9+... +96 = 1584 


32х33 
=3 = 1584 


Gi) 51+52+53+...+92 


п(п+1) 

2 
51+52+53+...+92=(1+2+3+...+92) 

—(1+2+...+50) 
92х(92+1) 50x (50+1) 
в во 





142-234... и= 


92х93 50х51 


2 2 
= 4278 — 1275 = 3003 
51+ 52 + 53 +... + 92 = 3003 








(iv)1+44+9+16+....+225 


n(n+1)(2n+1) 

6 
1+4+9+16+... +225 =12+22+32+...+ 152 
15 (15+1) [2(15)+1 

6 
15х16х31 


ажиг ia 1240 


1+4+9+16+... +225 = 1240 


2 





12+22+32+...+п2= 


(у) 62+ 72+ 82+...+212 


п (п+ 1) 2n 1) 
6 
62+72+82+...+212= (12+22+32+..+212) 
— (12+ 22+... + 52) 
_ 21х(21+1) [2(21)+1] 5х6х11 
Ё 6 “7-6 
21х22х43 
шин 
6? + 7°+ 87... + 212 = 3256 


12+22+32+.. +12 = 





—55 = 3311 – 55 = 3256 


(vi) 10? + 117 + 123+... + 20 


=з] 
2 
=(P +23 +33+... + 20%)— (P +23 +... + 93у 


20(20+1) F 9х (9+1) 
= 7 7 





8.23 +. = [ 


Unit - 2 | NUMBERS AND SEQUENCES 











20х21 [9x10] Т (п – 15) (n+ 16) = 0 
-| H | = (210)? – (45)? | п = 15 (or) (- 16) 
2 5 Ї Number of terms cannot be negative 
— 44100 — 2025 — 42075 | 7. Number of terms to be taken = 15 


10 + 113 +123 +... +20? = 42075 | 5. The sum of the squares of the first n natural 


























(vii) 1+3+5+..+71 i numbers is 285, while the sum of their cubes is 
а-1,4-3-1-2 | 2025. Find the value of n. 
1-а | 501: 
Number of terns п = ——+1 ! 124224 32+..4+102 = 285 
71=1 70 ! п(п+) 0+1) = 285 (1) 
-A = 211736 | 6 - 
à ! 12 +22+3%+..+п2 = 2025 
Sum of first n odd numbers = п ! м 
1+3+5+..+71 = (36)? = 1296 | [em «205 - us S UD = 45 
2. #1+2+3+... + К = 325, then find ! 
12+ 22 +32 +... + К. | (02 [ees [en]- 285 
501: | 2 3 
k(k+1) | 
Sum of first k natural numbers = =325 | Е n) = 285 
2 ! 3 e 
Sum of cube oF fire К natural numbers i 2n+1=285/15 
k(k+1) | 2п+1 = 19 
“| 2 j 2n = 19-1 = 18 
= (325) = 1,05,625 M _, 
1? +2? 4+3? +..+Ю = 1,05,625 Ї 2 м И 
3. I£ 13 + 23 +33 +...+ К = 44100, then | 6. Rekha has 15 square colour papers of sizes 
find 1+2+3+...+k. ! 10 ст, 11 cm, 12 cm, ..., 24 cm. How much area 
Sol: | can be decorated with these colour papers? 
i Sol: 
k(k +1) 
PHP +P +utke= | 5 Тюз | 24224324. ante Бин шин 
544443 Ч К(К +1) =210 | With the square colour papers are decorated 
25 2 | 


= 102+112+122+..+242 


1+2+3+..+К = 210 102 112122 4. c 23 (03 974 324. 245) 











4. How many terms of the series 13 + 2° + 3° +... | -(2-22-...4-92) 
мэн be taken to get the sum 144007 ! 24xQ441(2Q4)*1] 9x (9+1)[2(9) +1] 
ol : f = = 
H 6 6 
342343 з _ nen) | 
FIFAS +.+п = | 2 | 9х10х19 
| = (4х25х 49) - ———— 
19+2%+39+..+п? = (120)? ! 6 
alai) ! = 4900 - 285 = 4615 
A = 120 i 4615 cm? area can be decorated. 


2 
n(n+1) = 120x2 ! 7. Find the sum of the series 
n(n+1) = 240 | (25-1) + (43-33) + (6 - 5°) +... to 
n?+n-240 = 0 (i)nterms (ii) 8 terms 
(7 
(вт | 


| 
5 





OŘ 


501: 

0) (29-1) + (49- 3°) + (6 – 53) +... n terms 

General term of the given series = (2n)? – 
(2а – 1)? | 

= 8n? - [(2n)? - 3(2n)? (1) + 3(2n)(1) - P]. : 
= 8r? - [8n? - 12n? + 6n - 1] 
= 80? -8n + 12n?-6n+1 
= 12n?-6n+1 


_ “янхны чин 
= 6 2 


= 2п(п + 1)(2n + 1) - 3n(n & 1) + n 
= 2n(2n? + n+ 2n41)-3n?-3n«n 
= 403 + бп? +2n-3n?-3n+n 
= 40° + Зп? 
Hence the sum of n terms = 4n? + 3n? 
(ii) (2° - 1) + (43 - 33) + (6° - 53) +... 8 terms 
Sum of n term = 4n? + 3n? 
Heren = 8 
Sum = 4(8P + 3(8) 
= 2048 + 192 = 2240 
Sum = 2240 


№ Exercise 2.10 
Multiple choice question. 


1. Euclid's division lemma states that for positive 
integers a and b, there exist unique integers q | 
and r such that a = bq + г, where r must satisfy | 
(1) l<r<b (2) 0<r<b 
(3) O<r<b (4) O<r<b 





[Ans : (3)] | 

2. Using Euclid's division lemma, if the cube of any : 
positive integer is divided by 9 then the possible | 
remainders are р 
(1) 0,1,8 (2) 1,4,8 d 
(3) 0,1,3 (0135  [Ans:(D]| 

3. If the H.C.F. of 65 and 117 is expressible in the | 
form of 65 m – 117, then the value of m is 





0) 4 22 E 
(3) 1 (4) 3 [Ans : (2)] : 
501: 1 


Н.С.Е of 65 and 117 is 13 
65m- 117 = 13 
65 т =13 + 117 = 130 


D 


65 
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1 4. The sum of the exponents of the prime factors in 


the prime factorization of 1729 is 


@) 1 (2) 2 

(3) з (4) 4 [Ans : (3)] 
Sol: 1729 = 7 413 419! 
Sum of powers = 1+1+1=3 


5. The least number that is divisible by all the 
numbers from 1 to 10 (both inclusive) is 


(1) 2025 (2) 5220 
(3) 5025 (4) 2520 [Ans : (4)] 
Sol : L.C.M. of 2, 3, 4, 5, 6, 7, 8, 9 is 2520 
6. 7* ж (mod 100) 
a) 1 (2) 2 
(3) 3 (4) 4 [Ans : (1)] 
7. Given Е; = 1, F, = 3 and Е, = F, , + F, ;then 
F;is 
0) 3 (2) 5 
(8) 8 (4) 11 [Ans : (4)] 
Sol : 
Е, =4)F)= 3,Fj=34 1=4,F,=4+3=7, 
Жан 


8. The first term of an arithmetic progression is 
unity and the common difference is 4. Which of 
the following will be a term of this A.P 


(1) 4551 (2) 10091 

(3) 7881 (4) 13531 [Ans : (3)] 
Sol: 
а-1,4-4 


t,=a+(n-1)d=1+(n-1)45 
The number should be multiple of 4 + 1; 
-. 7881. 


Н 9. If 6 times of 6" term of an A.P. is equal to 7 times 


the 7? term, then the 13" term of the A.P. is 


0) 0 (2) 6 
(8) 7 (4) 13 [Ans : (1)] 
Sol: 
6% = 76 
6[а +59] = 7 [a + 6d] 
ба +304 = 7а +424 
7а-ба+424-304 = 0 
а+124 = 0 
а+(13-1)4 = 0 
ъ = 0 
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10. An А.Р. consists of 31 terms. If its 16 term is ! 


m, then the sum of ай the terms of this A.P. is 


() 16m (2) 62m | 

(3) 31m (4) =m [Ans : (3)] | 

Sol: п = 31, 6 = т | 
а+15а= т 


п 
$4 = glee =U] 
31 
= 2 lata +30d) = D fa+isd+a+ 15a) 


31 
= — [2m] = 31m 
2 


11. In an А.Р., the first term is 1 and the common ! 
difference is 4. How many terms of the A.P. | 


must be taken for their sum to be equal to 120? 


0) 6 0) 7 | 
0) 8 (4) 9 [Ans : (3)] | 
Sol: a- 1, d-4 


Ss ga «(n-14] 


8, = 2140-08-04 


120x2 = n[2+4(n-1)] 
240 = n[2+4n-4] 


= n[4n-2] 
240 = 2n[2n-1] 
120 = n[2n-1] 


2n?-n-120 = 0 
2n?-16n+15n-120= 0 


2n(n-8)+15(n-8) = 0 
(n-8)(2n+15) = 0 
-15 
п = 8 or n=— 
-15 
RS ae is not possible 
хий = 8 


12. If A = 25 and B = 2 + 29 + 29 +... + 20 which | 
of the following is true? i 
(1) Bis 26 more than A 
(2) Aand B are equal 
(3) В 15 larger than A by 1 


(4) Ais larger than B by 1 [Ans : (4)] : 


13. The next term of the sequence 


Н difference 64. 


501: 


ABS 
B =26 42% 428 4... 42? 





os ( 1 
= Fen 


= 0-29)(-1) 

B-29-1 
But A = 29 
SB-2A-I1 

А=В+1 


1 Р 4 
ie T 


ie’ 
0) ru 


(3) TU CT 


I m 
rs 


[Ans : (2)] 
Sol: 


1. 


а= 1677 


и 
| woo) = 


Itisa G.P. 


1 
2. Nextt fta" 
ext term 18 3727 


| 14. If the sequence ty, tz, t5,... are in A.P. Then the 


sequence te, tiz; 118... is 
(1) a Geometric progression 
(2) an Arithmetic progression 
(3) neither an Arithmetic progression nor a 
Geometric progression 
(4) a constant sequence. 
Sol: 


Given t), t» t... are in A.P. 


[Ans : (2)] 


then tg, ti» tis ... is an A.P. with common 
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15. The value of (1? + 22 + 39 +... + 15) — 


(1) 14400 (2) 14200 | 
(3) 14280 (4) 14520 Ans : (3) 
501: 


(13+23433+...+ 153) - (1+2+3+...4 15) 


(14243 4.2.4 15) 





п(а+1)] [n+ 
"Lx: Leo. 


15x16] [15х16 
= - = (120)? - 120 








2 2 
=14400 - 120 = 14, 280 





1. Prove that п? – п divisible by 2 for every positive ' 


integer n. 
Sol : 
We know that every positive integers is of the 
form 24 ог 24 + 1 for some integer 4. 


Case 1: 
So Let n =2q 
п -п = (24)? - (29) 
= 442-24 
= 24 (24-1) 
m'-n-2r where г=а(2а-т) 
г. n? - nis even and divisible by 2 
Case 2: 
Let n =2q+1 


п-п = (29+ 1)? - (24+ 1) 
= 442 + 4q+1-2q-1 
= 442 + 2q 
= 29 (29+ 1) 
= 2г 

Ло? —n is even and divisible by 2 . Hence, it 
is proved that n^ - п is divisible Бу 2 for every 
positive integer n. 


where 


2. A milk man has 175 litres of cow’s milk and 105 | 
litres of buffalo’s milk. He wishes to sell the | 
milk by filling the two types of milk in cans of | 


equal capacity. Calculate the following 
(i) Capacity of a can 
(ii) Number of cans of cow's milk 
(iii) Number of cans of buffalo's milk 
501: 
(Gi) Cows milk= 175 litres 
Buffalos = 105 litres 
"Ihe types of cans are of equal capacity. 


С) 





г=9(24+10 | 


7. Capacity ofacan = Н.С.Боё105, 175 
By Euclid's division Algorithm 

175 = 105x 1 +70 

105 = 70x14 35 

70 235x240 
Remainder =0 
Н.С.Е (105, 175) = 35 

Capacity ofa can = 35 litres. 


Ш 


Ш 


(ii) Number of cans of Cow's milk 
_ _ Cow's Milk 
4 Capacity of a can 
mu 
«ES = 
5 cans of cow's milk. 
(iii) Number of cans of Buffalos milk 
Buffalo’s milk 
D Capacity of a can 
105 


= 35 73 


3 cans buffalo’s milk is there. 








3. When the positive integers а, b and c are divided 
by 13 the respective remainders are 9, 7 and 10. 
Find the remainder when a + 2b + 3c is divided 
by 13. 

Sol: 
When а, b, c are divided by 13 leaves the 
remainder 9, 7, 10 respectively. 
7. а= 134, +9, b= 134, +7, с= 139, 10 
Now а + 2b + 3c= (134 +9) +2 (139, + 7) + 
3 (13q + 10) 
=13q, +9 + 264, + 14 + 394; + 30 
713 (а, + 24, + 393) + 53 
=13 (qj + 29, + 393) + (4x 13 + 1) 


=13 (а, +24, + 34; +4) +1 


л a+ 2b + 3c is divided Бу 13, the remainder is 1. | 
4. Show that 107 is of the form 44 + 3 for any ; 


integer q. 
Sol: 
Given the number 107, 
It is a positive odd integer. 
Leta = 107 and b=4 
Applying division algorithm we have, 
107 = 4q +r where 0 <г<4 
/. The possible г = 0, 1,2, 3. 
But 107 is odd, the remainders cannot be 0 or 2. 
i.e, 4q or 4q + 2 is not possible to express 107. 
‘The other possibilities are 4q + 1 or 4q +3 


Suppose 4q+1 = 107 
4q = 107-1 
- 106 


06 
ge nota natural number. 


-. Only possibility is 107 = 4q + 3 


^ 107 4043 
4q =107-3 = 104 
104 
= — =26 
Я 4 
а = 26 


5. If (m + 1)" term of an A.P. is twice the (n + 1)* | 
term, then prove that (3m + 1)" term is twice the ! 


(m + n + 1)! term. 
501: 
Let a-first term and d-common difference. 
Given (m 4- зу? term = (п+ jh term x 2 
We know that t, = а+ (п- 1) 4 
t+. =а+ (ш+1-1) 4=а+ md 
tae) =а+ (п+1- 1) 4=а+п4а 
insi = 26 
a- md = 2 (a4 nd) 
a4 md = 2a « 2nd 
md- 2nd = 2а-а 


(m-2n)d =a Н 
(т +п + D) term= t, =а+ (1+0+1-П4' 
=а+ (ш+п)4 ! 


= (т- 21) 4+ (т+п) а 
= md - 2nd + md + nd 
= 2md - nd 
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twice (m+ n + їй® term -2(204-14) 
=2(2т -п) а (1) 
Taking (3m + 1)? term 
= tomy) =at(3m+1-1)d 


Ш 


a4 3md 

(m - 2n) d+ 3md 

md - 2nd + Зта 

4md - 2nd 

2Qm-n)d ..(2) 

From (1) and (2) we proved that (3m 4 1ў®* term 
= twice the (m + n + 1) term. 


Ш 


Ш 


"ow 


6. Find the 12% term from the last term of the A.P. 
9734 бш —100: 
Sol: 
We have to find out the 127 term from the end. 
So we can assume the last term is the first term. 





i.e., - 100, ..., - 6, - 4, - 2 be the А.Р 
first term а = – 100 
-4-(-6)=-4+6=2 
t, =a+(n-1)d 
ty = - 100+ (12-1) 2) 
= - 100+22 =-78 


12% term from the last is — 78. 

7. Two A.P's have the same common difference. 
The first term of one А.Р. is 2 and that of the 
other is 7. Show that the difference between 
their 10? terms is the same as the difference 
between their 21* terms, which is the same as 
the difference between any two corresponding 
terms. 


501: 
Given two A.P's have same common difference. 
Let it be d. 

For first A.P. а=2 


10" term tjj 2a 9d 
10" term tj, =2 + 9d 
For second A.P. а =7 


10" term tj =а+ 9d 


=7+9d 
Their Difference = (7 + 9d) - (2 + 9d) 
= 7+9d-2-9d 
ын 20) 
Also 21" term of I* АР =а+204 
=2+204 


21" term of 2 AP =7 +204 
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Difference = 7+204- (2+204) } 
= 7+20d-2-20d=5...(2) | 
From (1) and (2) the difference is same. i 
Also Difference between п? term of two A.P's 

7 * (n - D)d - [2 * (n - 1) d] 
7+nd-d-2-nd+d 
7-2=5 

7. Difference between any two corresponding 
terms is 5 always. 


Ш 





8. А man saved X 16500 in ten years. In each year Н 
after the first he saved 7 100 more than he did in | 
the preceding year. How much did he save in the | 
first year? 
Sol : 
Let the amount he saved in the first year be x 
Then x + (x + 100) + (x + 200) +... 10 terms 
= 16500 
х+х+ 100 + x + 200 +... 10 terms = 16500 
(x+x+... 10 terms) + (100 + 200 +... 9 terms) 
= 16500 


10x + HE (100) + 8 (100) | = 16500 
10x = 16500 - 4500 


10x = 12000 
12000 
= = 
ВТО 


His 1* year saving = $ 1200 


9. Find the С.Р. in which the 2% term is V6 and 
the 6? term is 9 V6. 


Sol : 
п term ofa С.Р = ar! 
Given 2" term = 4/6 
afi c r 
ar = 46 
6" term = 946 
ait! = 946 
а? = 9/6 
ar? 946 
a «V6 











г =9 
Peg 
г-43 
Also аг = V6 
в _ v2v3 
а= гн 45 
а=? 
The G.P. is a, аг, ar’, 
= Jie 0 (5) -- 
= V2, V6, 342 .... 


110. The value of a motor cycle depreciates at the 


rate of 15% per year. What will be the value 
of the motor cycle 3 year hence, which is now 
purchased for $ 45,000? 


Sol : 
Value of the motor cycle 
= $45000 
‘The value decreases at the rate of 1596 
y B 
~ 100 
2. Value of the machine after a year 
= 45000 x = 
100 


Continuing this way the value of the machine 
45000, 45000522. 45000 45 Эй „form a G.P. 
100 100 


45000, r= = 
ОО, 


7. We need to find the value of the machine after 
3 years i.e., n = 4. 


i =a 
4-1 
Е = 45000х[ 85. 
4 100 
= 45000x 8 x 8... 55. 
100 100 100 
= 27635.625 


~<. Value of the machine after 3 years = $ 27636 


Unit - 2 | NUMBERS AND SEQUENCES 
«Dor 


+ 


I. Multiple Choice Questions 


of any two positive integers. 





Euclid's Division Lemma and Algorithmi | 


1. Euclid's division lemma can be used to find the | 


ci 








(1 HCF (2) Multiples 
(3) Both (4) None of these ! 
[Ans: (1)] | 

2. Euclid's division lemma is not applicable for ! 
which values of b? { Prime factors of 240 =2x2x2x2x3x5 
(1) Positive integer Their sum = 2+2+2+2+3+5= 16 
(2) Zero | 6. Solve the following 254-37 (mod 12) 
(3) Negative integer | 002 (2) 3 

_ (4) All of these _ [Ans: (2)] | (3) 1 (4) 62 [Апз: (1)] 
Sol : 


42canbeexpresedas —— — 
(1) 455 =42х9+77 
(2) 455 = 42 x 10 + 35 
(3) 455= 42x 11-7 
(4) 455 = 42 x 12—49 


4. 
(1) 132=2х6х И 


(2) 132= 22х3х11 
(3) 132-22х 32x 5 


(4) 132=зхахи [Ans: (2) | 
Sol: А 

2 | 132 

2| 66 

з | зз 

181 11 


132 =2х2х3х11 


3. Using Euclid’s division lemma HCF of 455 and i 


[Ans: (2)] | 


Fundamental Theorem of Arithmetic] | 


The number 132 is to be written as product of its | 
prime factors. Which of the following is correct? : 





=2?x3 x11 
5. What is the sum of the prime factors of 240? 
(1) 16 (2) 14 
(3) 12 (4) 10 [Ans: (1)] 


25437 = х (mod 12) 
62 =x (mod 12) 
62 -х = 12k for some К 


62-х 





= К Юг some k 
12 
62-2 _ 
| 
n x ad. 


7. What does 144 reduces to mod 11? 


(1) 144mod 11 (2) 1 mod 11 
(3) 2 mod 11 (4) 143 mod 11 [Ans: (2)] 
Sol: 144 =x (mod 11) 


144 - x is a multiple of 11 
143 = (144 - 1) isa multiple of 11 
х=1 
144 = 1 (mod 11). 


$ Sequences 


| 8. First term and common difference in the 
sequence 7, 10, 13, ... 


0) 1,7 (2) 7, 10 
(3) 7,3 (4) 13,10 — [Ans: (3)] 
501: 
The sequence is 7, 10, 13, ... 
=> 10-7=13-10=3 


h-h 5-5 
-. Common difference d = 3 
First term is 7. 





(2) 





= = 
—————— 
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D А 
hmetic Progression ' 12. The first, second and last term of an А.Р. are a, 
: b and 2a respectively, its sum is 
9. If the first term of an A.P. is a and n™ term is b, · ab ab 
then the common difference is » : (1) 20-44) (2) goa 
= b- 2 
a 2-5 o 225 | 3ab 
n+l n-1 i (3) 26а) (4) None of these 
3) = (4) an [Ans: (2)] | ; [Ans: (3)] 
- H -а 
: = il 
Sol : i ol h d 
First term =a : 2а-а а 
Let common difference be d ! = +1 = +1 
п? term = b : b-a bet 
а+(п-Па=ь { a+b-a b 
(n-1)d =b-a | “5 аа "Бий 
b-a ! 
Wie wg Sum - 209) 

10. The common differences of the A.P. } b Qa a) 
11-491-05 . i аЛ ЛЕТ Тышын 
$e Н 
кү а 4 ПИЕ 
D 5 0) = 1 2(b—a) 

Я {9 р [Ans: (3)] M Geometric Sequences 
Sol: 113. 7 term of a G.P. 2, 6, 18, . . . is 
Common difference = t, - t, : (1) 5832 (2) 2919 
1: q g-3-1 = © M8 (4) 729 [Ans: (3)] 
"8 3” 3 цн ын | Өй 2-2, ®— 8—8 
5 ! h 2 

| t, at 

11. The sum of n terms of an A.P. is 3n? + 5n, then | t, 22(37!-2(3) 
which of its term is 1647 x Е = 2 x 729 = 1458. 

(1) 26 (2) 27 Г = 
(3) 288 (4) None of these 14. No term of a geometric sequence be 
(Aw (D? Q1 
Sol: $, = 302+ 5n i 92 (4) 0 [Ans: (4)] 
5, =3(IP +5=8=a=t, : Sum of G.P. 
S, = 3(2)?+5(2)=3(4)+10 | 
ае у эн Ланна баняга РЯ : 
t, = S,-S,=22-8=14 |) 2 pat(n-1d] (2) 20-7) 
d-t-t-14-8-6 i A ын 
a+(n-1)d = 164 О O g [Ans: (2)] 
8+(n-1)6 = 164 (a+b) 2 
ind ee ДЭВ ла | 16. Sum of 7 terms of — 2, 6, — 18, . . . is 
ar 20) 1094 (2) – 1094 
Е Ве i (3) 9041 (4) -9041 [Ans: (2)] 





а 
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t (n-7) (15n 17) - 0 





Sol:a--2,r- — --3 
—2 
inkl a(r"—1) 
r-l 
21637-1 
7-3-1 
622187-1)  C2)(-2188) 
Е -4 ё: -4 
=- 1094. 


Special Series i 


5+9+13+...ton terms 





17 
17. = thenn=? 


7+9+11+...to(n+1) terms 16 


а) 8 (2) 7 

(3) 10 (4) 11 
501: 
Sum of 5 +9 + 13 +... to n terms 


n 


"Lad dm a 
d29-5-24a-5 
Sum =512х5+(1-04 


п 
=> [10+ 4n— 4| 
2 ПОН Ан) 


- nd =n(2n+3) 
Sum of 7 +9 + 11 +... to (n + 1) terms. 


+1 
=" 2x7 +(n41-1)2] 


п+1 
=—— [144 2n] 
2 


п+1 
E: +) 
2 
=(п + 1) (7+п) 
5+9+13+...ton terms mu 
7+94+11+...to(n+1) terms 16 
n(3+2n) 17 
(n+1)\(7+n) 16 
16 п (3 + 21) =17 (n+ 1) (7 + n) 
48 п+32 п? =17 п? + 136n+119 
48 п+ 32 п? - 17 n? - 1361 - 119=0 
15 02 - 88п- 119 = 0 
1502 - 105 п + 17 п- 119=0 
15 п(п-7) +17 (0-7) =0 





[Ans: E a) [J Q math 





: 18. The sum of first n odd natural number is 


(1) 2n-1 (2) 2n+1 

(3) п? (4) 2-1 [Ans: (3)] 
!19.1#1+2+3+... +10 = 55, then, 

12 +23 +3 +... +10 =? 

(1) 55? (2) 10? 

(3) 553 (4) 103 [Ans: (1)] 


(20.132232... +12=7 





2 2 
(3) т? (4) n(n--1) (2n 1) 
[Ans: (4)] 


| П. Very Short Answer Questions 


1. State the fundamental theorem of Arithmetic. 
Sol: 
Every natural number except 1 can be factorized as 
a product of primes and this factorization is unique 
except for the order in which the prime factors are 
written. 


2. If 6" is a number such that n is a natural number. 
Check whether is any value of ne № for which 
6" is divisible by 7. 

Sol: 
We have 6" = (2 х 3)" 
= 2°x3" 
Prime factorization of 6" does not contain the prime 
number 7. Therefore 6" is not divisible by 7. 


3. Find the H.C.F. and L.C.M. of 100 and 190 by 
fundamental theorem of arithmetic. 
Sol: 
By fundamental theorem we have every composite 
number can be expressed as a product of primes. 








2| 100 2| 190 

2| so 5| 95 

5| 25 19 
— | 











-. Factorizing 100 and 190 


100 = 22x 5? 
190 = 2! х5! х 19! 

Н.С.Е of 100 and 190 = 2! x 5! 
= 10 H 
Н.С.Е x L.C.M. = Product of two numbers | 
10 x L.C.M. = 100 x 190 ! 

100 х 190 
LOM. = —— = 1900 


4. Write the H.C.F. of smallest composite number | 


and the smallest prime number. 
Sol: 
Smallest composite number = 4 = 2? 
Smallest prime number = 2 = 2! 
2. Н.С.Е of 4and2 = 2 


M 
Ш 


Ш 





change simultaneously? 





[ of change = L.C.M. of (48, 72, 108) sec 
12 | 48,72, 108 
4, 6, 9 
42. 3 
d. d. B 


LCM = 12x3x2x2x3 = 432 
So the lights will again change simultaneously after 
every 432 sec. 
= 432/60 = 7 min 12 sec. 
Hence next change will be at 8 : 27 : 12 am. 


6. Does 7 divides (22 + 3)? 


Sol: 
We have 
2 = 1(mod7) 
(2) = 1*(mod7) 
225 = |x19(mod7) 
27 = 1(mod7) 
2227 = 4х1(1шо47) 
2? = 4(шо47) 
2+3 = (4+3) (тоа7) 
2+3 = 0(шо47) 
229 + 3 is divisible by 7. 


5. The traffic lights at three different road crossings | 
change after every 48 sec, 72 sec and 108 sec : 
respectively. If they all change simultaneously : 
at 8.20 am, then at what time will they again ; 





( 





С 
EJ) 
1 Д 
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! 7. What is the remainder when 3202 + 5? is divided 





Бу8? 
501: 

3? = 1(то4 8) 

Ga = 11% (mod 8) 

m 1 (mod 8) 

Б? 1 (mod 8) 

5 = 5 (той8) 

(52)* = 1*(mod8) 
5851 = 5(mod8) 
3202 59 = 6(mod 8) 


Remainder is 6 when divided by 8. 


8. Write the first three terms of the sequence 
defined by a, = (- 1)^7!, 2%. 


Sol: 
Given а, = (- jap 
a = (-1)12! 
-(1/2 = 1х2 = 2 
а, = (-1) x2? 
= (С) = -4 
a, = (CI x2? 
-(-1/х8 =8 


2. First three terms are 2, – 4, 8 


9. What is the 15" term of the sequence defined by 











n(n—3) 
а n+4 ? 
Sol: 
Given a, = n=) 
n+4 
15 (15 - 3) 15х12 
887 71584 7 19 
180 
а= 19 


110. Find the п® term of the sequence 5, 8, 11,... 


Sol : 

Given the sequence 5, 8, 11,... Every term is 3 more 
than the previous term but the first term is 5. 

7. The general term may bea, = 3n +2 


| 11. Write the general term of the sequence 


-1 


501: 
In each term the numerator increases Бу n (n - 2) 
and denominator is 2. 
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Y 

















в n(n-2) 
2. The general term is a, = E. NA 
2n-3 
12. Find the first three terms of a, = = 
501: 
ái 2n-3 
iven Ал 6 
А 20)-3 2-3 -1 
ла, = Е BU. НЕ 
2(2)-3 4—3 1 
w^ = а 5 
2()-3 6-3 з 
6 7 6 “6 
=f 
/. First three terms are —, n 2 " 
6 66 


13. If 2x, x + 10, 3x + 2 are in A.P. Find x. 
Sol: 
Given 2x, х + 10, 3x + 2 are in A.P 
x 10-2x = 3x42- [x + 10] 


-x+10 = 3x «2-x-10 = 2x- 8 
1048 = 2x «x 
3x = 18 
a 
cd s 


14. Find four terms of an A.P. whose sum is 20 and | 


the sum of whose squares is 120. 


501: f 
Let the four terms be (a - 3d),(a - d) (a + d), (a + 3d) | 
Sum = 20 1 
(a-3d) + (a- d) + (a +d) + 
(4434) = 20 
a-3d+a-d+a+d+a+3d = 20 
4а = 20 
20 
а = z” 5 


Given sum of squares = 120 
(a - 34)? + (a - d? + (a + d? + 
(a+ 3d) = 120 
a? + 94? - бай + а? + d? - 2ad + а? + d? + 2ad + a? 
+ 94? + бай = 120 
4а? + 204? = 120 


22+ 54? = 30 
25+ 54? = 30 
Б = 5 


а= +1 
Ifd = 1 then the numbers аге 2, 4, 6, 8. 
Ifd = - 1 then the numbers are 8, 6, 4, 2. 
7. The four numbers are 2, 4, 6, 8. 


| 15. Which term of the A.P. –1, 3, 7, 11, .... is 95? 


Sol: 
a=-l, d-t&-t-3-(1)-4 
Let 95 be the n™ term of the A.P. 
Then t, = 95 
а+(п-1)4 = 95 
-1+(n-1)4 = 95 
(п-1)4 = 95+1 = 96 
п-1 = 28 ы 24 
4 


п = 24+1 = 25 
7. 95 is the 25" term of the А.Р. 


| 16. How many terms are there іп the sequence 3, 6, 


9, 12, ...., 111? 
Sol: 
Here t-t = 6-3 = 3 
t;-t, = 9-6 = 3andsoon. 
7": It is an A.P. 
az ЭМ = 187 
Let the n^ term of the A.P. = 111 
t, = 111 
a+(n-1)d = 11 
3+(n-1)3 = 111 
(n-1)3 = 111-3 = 108 
108 
(0-0 = 3 
n-1 = 36 


п = 36+1 = 37 
+. The A.P. has 37 terms. 


: 17. Is 184 a term of the sequence 3, 7, 11, ...? 


Sol: 
Clearly 7-3 = 4,11- 7 = 4anditisan A.P. 
Suppose 184 is the п® term of the A.P. 


then t, = 184 
а+ (п- 1) = 184 
3+(n-1)4 = 184 

(n-1)4 = 184-3 
(n-1)4 = 181 
181 
n-l = — 
4 

п-1 = 4525 


п = 45.25+1 = 46.25 
Since п is not а natural number. 184 is not a term of 
the given A.P. 
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$ 1 3 
18. Which term of the sequence 20,19 Y 18 gun 


is the first negative term? 


Sol: 
1 3 
Неге 6-1 = 19—-20 = -- 
4 4 
1 1 3 
t-t, -18--19---- 
цаа. 2 4 4 
t-t = 6-6 


3 
/. The sequence is an А.Р. witha = 20,4-- а 


Let the п® term of A.P. be the first negative term. 
ie, t, «0 
а+(п-1)а «0 
-3 
20-(п-1)х (2) < 0. 


(n - 1) (3) < -20 
-112| >20 

(n 18 » 
20 





4 
-1» 20х- 
n > 3 
80 
E el 
n» 3 
8043 83 
чө. Sg 
2 
272 
п» 3 


n > 28 [- nisa natural number] | 


7. If n > 28, the terms t, becomes negative. 
7. 28 term is the first negative term. 


19. How many numbers of two digits are divisible 


by 7? 
Sol: 


We know that first two digit number divisible by 7 i 


is 14. 
Last two digit number divisible by 7 is 98. 
It is enough to find the number of terms of the A.P. 


14, 21, 28, ...., 98. 
а = 144=7 
n term = 98 
a+(n-1)d = 98 








20. 


121. 


144 (n- 1) (7) = 98 


(n-1)(7) = 98-14 = 84 
84 
n-1-— = 12 
7 
п = 12 +1 = 13 


There are 13 numbers of two digits which are 
divisible by 7. 
Find the sum of first n natural numbers. 

Sol : 


First n natural numbers are given by 1, 2, 3, 4... п 





Thefirstterma = 1;d = 2-1 = 1,1 = n. 
Sum S, = geb 
n п(п+1) 
= Tes = 
2! ы 2 
п(п+1) 


7. Sum of first n natural numbers is 





How many terms of the A.P. 9, 17, 25,... must 
be taken to give a sum of 6362 
Sol: 


Here 9,4-17-9-8 


7 Ba«(n-)d) 


а = 


8, 


И 


636 


2009) (1-1) 8) 


2*28*(0-04 


n{9+4n-4) = р {41+ 5} 
636 = 41? 5n 
4n? + 5п - 636 = 0 


-5+ 25- 4(4) (- 636) 


2(4) 


-5+ 25 «10176 
8 
—5x 410201 


8 
—5+101 
8 
=5+101 -5-101 

208 ' 8 
96 —106 
в = = = 12: of — 


8 8 4 


n= 


п =-= 2 is not possible 


O 


га = 12 
/. 12 terms are taken to get the sum 636. 


22. If S, the sum of first n terms of an A.P. is given } 


by S, = 5n? + Зп. Then find the п® term. 
Sol: 
= 5n^4 3n 


= 5(n-1? *3(n- 1) 

5 (n?-2n+1)+3(n-1) 
5n?-10n+5+3n-3 
5n?-7n+2 


Now n? term = Sa - S1 


ТЬЕ required n? term = [5n? + За] - [502 -7 n « 2] 
= 512+ 3n- 5n? + 7n - 2 
ta = 10n-2 | 
23. Find the 9% term and the general term of the i 
GE Ж уд. 
42 
501: 
Werea = P. r=-2 
4 
а, a 
1 8 
Je = 64 
ay 4° ) 
1 n- 
a, = 409 3 
a, = (C1) 295 


24. The fourth, seventh and last term of a С.Р. are Н 
10, 80 and 2560 respectively. Find the first term | 


and the number of terms in the G.P. 
Sol: 


Let the first term = a, common ratio = г 


a, = 10,a, = 80,a, = 2560 
ar = 10 
ar = 80 
аг? 80 
ar ^ 10 
г? = 8 
т= 2 
a? = 10 
а (2)? = 10 
а (8) = 10 
10 5 
а= ж 4 


ar"! = 2560 
5 (ay! = 2560 27 = 2560 х 4 
4 5 
= 512х4 
= 2048 
2 a-l- Qu 
1-1 = Ш == 13. 


| 25. The 7% term of С.Р. is 8 times the 4" term and 


5% term is 48. Find the G.P. 
Sol: 
a, = 8a, and а; = 48 
аг? = Sa? and аг = 48 
г? = 8 = а(2)* = 48 
x 28 
на TONS 
а-3 


7. The required G.P. is 3, 6, 12, 24, 48... 


1 26. What term of the С.Р. 5, 10, 20, 40,... is 5120? 


ME а=5,г=2 

а, = 5120 
„аг 

5120 = 5(2)! 

27? = 1024 

25-1 = 210 

п-1 = 10 
п = 10+1 = 11 


11? term of the G.P. is 5120. 





Н LS 
| 27. Find the sum upto infinity of the G.P. 1, aig 
i Sol: 
E 
azlrs 3 
a 1 3 
$. = = —- = то» 15 
х l-r К 
фы 4 
3 
үз ЛҮ -3 3 -3 
; 28. Find the sum of infinity of the G.P. —, —, —.... 
i " 4 16 64 
Sol: 
- -1 
Herea = —,r= — 
3 
- 2 
Sum = т = 4 
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LÁ 
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29. Prove that 3? x 3 x 35 x....=3 
Sol: 


. £ 1 


LHS = 32 x3!x35 х... 


и 


1,1 
=+-—+-+... 
Now take 2 4*8 





1 
1 
ItisaG.P with a = P r= A ay 
a 
Sum = —— 
шан l-r 
1 1 
2 2 
Ct „##-1 
ман» л 
27 1 
tabling 
+++ 
ар А "8 2.3! = 3 = RÁS 
7 
30. Ify = x e x! + x? + ...ргоуе that x = pm 


Sol: 
Given y = 





< 
и 
х 
= 
1 |- 
х 
1-555-4 
s 
к? 


х 
Y 1-х 
y = х 
х+ху = у =х(1+у) = у 
= 
х = 1+у 
31. Using Geometric Series rationalise 0.142 
Sol: 
0.142 = 01424242... 
= 0.1 + 0.042 + 0.00042 + 0.0000042 +. 


2020 0. 
10 10 10 


с 

















aa 
I | 
„1 т | i, 
10 |, 1|" 10° 990 
2 
10 
вом 
a 0142 = 990 
| 32. Find the sum: 1+2+3+4+... + 80. 
} 501: 
+1 
We have 1+2+3+...+п = ыг ) 
80х81 
7. 1+2+3+..+80 = =- 3240 


Í 33. Find the sum of 13 + 23 + 35 +...+ 703. 


Sol: 





и(н-01 
Wea PA aa | 2 | 


70х71] 
| 8 
= (35х71) = (2485) 
1+2 + 35+ ..„+70 = 61,5225 





1.34. Find the sum of 1? + 22+ 3? +... + 23? 


501: 
1 и2 ай, ай = ИО een) 
Р — 6 
23х24х 47 
Sum of 1? + 224 32+...+232 = US 
= 4324 


B Ш. Short Answer Questions: 


1. What is the greatest possible length which can 
be used to measure exactly the lengths 7 m; 
3 ш 85 сш; 12m 95 cm? 


Sol: 
Required Length = H.C.E of (7 m, 3 m 85 cm, 
12 m 95 cm) 
= H.CE of 700 am, 385 сш,1295 cm 
5| 700 
7| 140 
2 20 
2 
5 5 7 


10 5| 385 5 | 1295 
77 7| 259 
1 п 37 


700 = 22х52 х7! 
385 = 59755 LIU 
1295 = 5! x 7! x 37! 
H.C.E.is5! x7! = 35 
~<. The required length is 35 cm. 


2. Find the greatest number that will divide 43, | 
91 and 183 so as to leave the same remainder in : 


each case. 
Sol: Н 
Required number = Н.С.Е of (91 - 43), (183 - 91) : 
апа (183 - 43) : 
= Н.С.Е of 48, 92, and 140 H 
2 |48 
2 |24 
2 7 |140 
а за 
з [3 2110 
1 23 5 
48 = 2*x3! 
92 = 27x23! 
140 = 2?x5! x 7! 
^ H.CEis2? = 4 


The required number is 4 


3. What will be the least number which when T 


doubled will be exactly divisible by 12, 18, 21 
and 30? 







Sol: 
2 |12,18,21, 30 
$| 6,9, 21,15 
5 
L.C.M. of 12, 18,21,30 = 22 х 32 х 5! х7! 
= 4х9х 35 
= 1260 
Required number = 1260 + 2 

= 630 


4. If the exams are over by Monday. The results : 


will be published 29 days after exams. What day | 
the results will be published. 


Sol: 

Monday stands for 1. 

29 days after Monday is 1 + 29 (mod 7) 
= 30(mod7) 
= 2(mod7) 


2 stands for Tuesday. 
Results will be published on Tuesday. 
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5. Let the sequence defined by a, = 3, 


a, = 3a, 1 + 1 for all > 1. Find the first three 
terms of the sequence. 
Sol: 
Given a, = 3. 
a, = За, 1+1 foralln>1 
Putn Я 
аз = За 1+1 = За +1 
3 (3) +1 = 9+1 = 10 
Putn = 3 
аз = Заз 4 £1 = Заз +1 
= 3(10)+1 = 30+1 = 31 
/. First three terms аге 3, 10, 31. 








. If a, = (- 1)" n find az, а; and ag 


Sol: 
Given a, = (-1)"n 
We know that 
(= 1)eddnumber _ 
(cL number = 
аз = 
а; = 
ag = 
а, 2 





. № 8, = (n- 1) (2- п) в + n) find ац, ад, аз. 


501: 

Given a, = (n- 1) (2- п) (3+1) 

Putn = ; а = (1-1) (2-1) (3+1) 
a = 0х1х4 = 0 

Рип = 2; а, = (2-1) (2-2) (3+2) 
a, = 1х (0)х5 = 

Рип = 3; а, = (3-1) (2-3) (3+3) 

= 2х (-1хб = -2x6 

а; = -12 


a, = 0;а, = 0;а; = -12 


. For what value of п the п® term of the A.P. 69, 


68, 67,... and 1, 7, 13, 19... 
Sol : 
Consider the A.P. 69, 68, 6' 


are the same 





68-69 = -1 





а = 69; d 
t; =a+(n-1)d 
ta = 69+(n-1) (-1) 41) 


For the A.P. 1, 7, 13, 19... 
а = ца =7-1=6 
T, = 1+(n-1)6 42) 
If the two A.P's has an identical term then t, = T, 
for some n. 


69 +(n-1)(-1) = 1«(n-1)6 





_ н 


— —-— = 


тм —M— . 


69-п+1 = 1+6п-6 
69+1-1+6 = 6nt+n 
75 = 7n 
75 7T 
п = —, whichis not a natural 


number. 


7. The two A.P’s do not have an identical term for ! 


апу п. 


9. If the 8" term of an A.P. is 31 and the 15 term : 


is 16 more than the 117 term, find the A.P. 
Sol: 

Let a be the first term and d be the common 
difference of the A.P. 

Given ag = 31 andaj; = 16+a,, 


а+(п-1)4 = 
а+74 = 31 апа 
а+ 144 = 16+ (a+ 10d) 
а+ 144 = 16+а+ 104 
а-а+ 144 - 104 = 16 
44 = 16 
da 6 oy 
4 
Taking a+7d = 31 
а+7 (4) = 31 
a+28 = 31 
а = 31-28 = 3. 


^ The A.P. is a, а+4,а+24, ... 
=> 3,7, 11, 15, 19,... 


10. Which term of the A.P. 5, 15, 25,... will be 130 | 


more than its 31“ term? 
Sol: 
We have 5,4 = 10 

a4 = а+304 = 5+30х 10 = 305 
Let the п® term of the Given А.Р. is 130 more than 
the 31* term. 


a 


a, = 130 +a, 
a+(n-1)d = 130+305 
5+10(п-1) = 435 
10(n-1) = 430 
п-1 = 43 
п = 44 
7. 44% term of the given А.Р. is 130 more than its 
31* term. 
( 


102 
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"1. 


If the first term of ап А.Р. is 17 and last term is 
350, common difference is 9, how many terms 
are there in the A.P.? What is their sum? 

Sol: 





Firstterma = 17 
Last term] = 350 = t, 
Common differenced = 9 
t, = а+(п- Па 
350 = 17+(n-1)9 
350-17 
9 =n-l 
333 
= — +1 
25 
= 37+1 = 38 
7. There are 38 terms іп the А.Р. 
n 
S, = (441 
а 2 ) 
Sy = Z 17 +350) 
= 19 x 367 
| Pusci o - n . 
. Find the sum of all three digit numbers which 
are divisible by 7. 


Sol: 
‘Three digit numbers which are divisible by 7 are 105, 
112, 119, ...., 994. 


It isin A.P. wherea = 105,4 = 7 


„= 994 = 1 
ta = a+(n-1)d 
994 = 105+ (n-1)7 
994—105 
mas 225105 2 888. ang 
7 
n = 12741 = 128 
n 
Now S, = 5 (a+!) 
2 
ы 18 105 +994) 
= 64 (1099) 
©. The required sum = 70336 


. Suppose a, b, саге in A.P. and a’, b’, c? are in 
С.Р. Ifa > b > cand a +b + с = 3/2 then find 
the value of a. 

Sol: 


Let b = a+d,c = a+2d (1) 


Unit - 2 | NUMBERS AND SEQUENCES 
“Фол” 


a?, b?, care in G.P. (D)? = ас 7 15. The 5%, 8" and 11™ term of a С.Р. are p, q and s — 
+b? = ac 40)! respectively. Show that 42 = ps. 
1. а,Ь, саге in A.P. ! Gale 
26 -ажс 1 Let ‘а’ be the first term and г be the common ratio of 
: 3 Н the given С.Р. 
Given a+b+c = 2 Нее а; = p 25 " = р 0) 
з a=q > а? = 42) 
= З= - ан = 5 > ar? = 5 ...(3) 
2 Squaring both sides of (2), we get 
1 2 = (ary 
=" Эрэ 2 2 = E 
d ЖШ 4 10 
From (1) а-5-4 4, = (ar) (аг) 4 Л” 
1 H q = ps Гер = ar*ands = аг | 
= Ч 116. Find the sum to infinity of the series 
с = а+24 c ees 





Sol: This series may be written as 


(+++ }+( +++ ) 
ПТ Т 1779 Т, 





























1 1 1 
xl = |--а|-+4 
From (2) 4 ( 1! ) 
s4 Ш ” ig d 2 
4 4 B imb A Using sum = 
1 ) 2112 
Taking negativesign ^ d = ST | 78 7 
1 D 
а = >- тэ» -т 
2 2 42 B 
За а MN 
ЫГ? Z [^a»b»c] | 9 
14. If x, (2х + 2), (3х + 3),.... are in G.P. then find | ads 
the next term of the G.P. р lom. T. E au 22 
501: py ү | 48 
Since x, 2x + 2, Зх + 3... are in С.Р. } 
2x42 3x43 | 17. Find the sum to infinity of the С.Р. 
г = E = т(х#-1) i 
3 | 
r= 2 Н 
.2х+2 3 : 
гон | j 
4x+4 = 3x i 
х=-4 ! 9. Бъ. 
7. The next term = г (3x + 3) 1 
= 360143 i 
ын | шин 
= =—— = -135 H 
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2 
acia 
| 
25 
5 1 
а mST = 
12 8 
Nm PLN 1 
55 p = 24 
18. Find 16? + 172 + 182+... + 30? 
Sol: 
We have 
12 +22 +32 +... + 302 
n(n+1)(2n+1) 
J 6 


162+ 172 + 182 +... 30? 


= (12 +22 +...+ 302) - (12 +22 +... + 152) 
_ 30x31x61 15x16x31 


6 6 
= 9455 - 1240 = 8215 
19. Find 8° + 9 + 103+... + 233. 
801: 
We have 
12 +23 +33 +... +n? 


п (п+1) 
"E 2 


8 + 9510 +... + 23° 





= 224. 1235) (Pe. 73) 








- PT] 


= (23 х 12} - (7х4)? 
= (276)? - (28)? 
= 76176 - 784 
= 75, 392 
20.1+3+5+... + 20terms 
501: 
Sum of first п odd number 
Sum of first 20 odd numbers 


£x 


(d 





20? 
400 





swer Questi 





1. Show that the square of an odd positive integer 


is of the form 84 + 1, for some integer q. 

501: 

First we will prove "any odd positive integer п is of 
the form 44 + 1 or 4q + 3, where q is some integer”. 
By Euclid's division Lemma, 

If ‘a and ‘b аге two positive integers then 

а = bq+rwhere 0 « r < |b]. 

Suppose the positive integer be ‘a’ and b = 4 
thena = 4q+rwhere0<r<|4| 


а= 44 а= 49+; a= 4q42; а= 4q+3 
= 2(24); а = 44+1 = 2(24+1); = odd 
= even; = odd; = even; 


-. Any positive odd integer is of the form 44 + 1 or 
4q+3 


Case (1): 
Ifa = 4q+1 
a = (4q4 1)? 
= 16q?+8q+1 
= 8q(2q+1)+1 
= 8m+1wherem = q(2q +1) 
Case (2): 
Ifa = 4q+3 
then a? = (4q+3)? = 1642 + 244+9 


8 [24? + 39] +8+1 
8 [2q7 +3а+1] +1 
= 8m+1wherem = 242 + 3941 
7. We conclude that the square of an odd positive 
integer is of the form 84 + 1, for some integer q. 


2. Show that if x and y are both odd positive 


integers, then x? + y? is even but not divisible 
by 4. 
501: 
Let m and n be any integers, then 

x = 2m + landy = 2n + 1 since x and y 

are odd 

x+y? = Qm«1) + (2а + 1)? 
4m? +4т+1 + 4n? +40 +1 
4 (m? +n?) +4(т+ n) + (1+1) 
4 (m? + 02) +4 (т + n) +2 
4q+2,whereq = (п? + п?) + (т + п) 
4q«2 


2 [2q + 1] which is an even number. 


x.y 
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Thus 4q + 2 is an even number, which is not 
divisible by 4. 

i.e., It leaves the remainder 2. 

Hence x? + y? is even but not divisible by 4. 


. If the H.C.F. of 210 and 55 is expressible in the ; 


form 210 x 5 + 55y. Find y. 

Sol: 

Let us find the H.C.E of 210 and 55, Applying 
Euclid's Division Algorithm 


210 = 55х3+45 
55 = 45х1+10 
45 = 10х4+5 
10 = 5х2+0 


Remainder = 0 
2. Н.С.Е of 210 and 55 is 5 


Given 5 = 210x5+55y 
5-210x5 = 55y 
55y = 5- 1050 
= - 1045 
T —1045 
у == $$ 
У -19 { 
If d is the Н.С.Е of 56 and 72, find x and y | 


satisfying d = 56x + 72y. 

Sol: 

Applying Euclid's division Algorithm to find the 
Н.С.Е of 56 and 72, we have. 


72 = 56х1+16 201) 
56 = 16х3+8 „@)! 
16 = 8х2+0 

Remainder = 0 


-. Н.С.Е of 56 and 72 = 8 
From (2) we have 
8 
8 


56 - 16х3 
56- (72-56 x 1) хз 


[> from(1)16=72-56x1] | 


56-(3х72)+3х56 
56 (1+3) - (3x72) 
= 56 (4) +72 (-3) 
Comparing with d = 56х + 72y, we have 
x = 4апду = -3 


. In an Interview, the number of participants in ; 
Mathematics, Physics and Chemistry are 60, 84 : 
and 108 respectively. Find the minimum number : 
of rooms required if in each room the same : 
number of participants to be seated and all of | 


them being in the same subject. 


501: — 


The number of participants in each room is the 
Н.С.Е of 60, 84 and 108. 
First we find the H.C.F. of 60 and 84, by applying 


Euclid's Division Algorithm. 
84 = 60x14 24 
60 = 24х2+12 
24 = 12х2+0 
Theremainder = 0 


7. Н.С.Е of 60 and 84 is 12. 
Now applying Euclid's Division Algorithm to 12 and 
108 


108 = 12x 940 
Remainder = 0 
~<. Н.С.Е of 12 and 108 = 12 
^. Н.С.Е (60, 84, 108) = 12. 


2. In each room, the minimum 12 number of 
participants can be seated. 


Total number of participants = 60 + 84 + 108 

= 252 
252 
EJ 


Number of rooms required =21 


Н.С.Е. 


If a composite number n divides ab, then n need 
not divide neither a nor b. For example 6 divides 
4 x 3, but 6 neither divides 4 nor 3. 


6. Find the greatest number which can divide 1356, 
1868 and 2764 leaving the same remainder 12 in 
each case 
Sol: 

Required number- Н.С.Е of (1356 - 12), (1868 - 12), 
(2764 - 12) 
H.C.E of 1344, 1856, 2752 





2 

2 
2| 27532 3 2 1856 
2| 1376 7 2| 98 
9i 688 2 2 464 
3 344 2 2 232 
2| 172 2 2 116 
2 86 2 2 58 
29 





2752 = 26x 43! 


2 
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1344 = 25x3! x7! H 30 
1856 = 26 х 29! ! In 30 minutes they will toll together (2 * | = 16 
Н.С.Е is 2° = 64 1 ажа 
-. The required number = 64 ; 


! 9. Solve 9х = 5 (mod 13) 
7. Find the smallest number of five digits exactly : Sol: 











divisible by 16, 24, 36 and 54. 1 9х = 5 (mod 13) 
Sol: i 9x-5 = 13k for some integer К. 
Smallest number of five digits is 10000. : хи 13k +5 for some integer k. 
Required number must be divisible by 16, 24, 36 and ; 9 
54 ! When we put 1, 10, 19,...... the 13k + 5 is divisible by 
! 13. 
16, 24, 36, 54 130) 55 
, 18,27 к= = 
9,27 i 13(10) +5 
3; 9 Н хээ — ийн 
1.3 ! 13 (19)+5 
13 i цанж чийн 
! 13 (28) +5 
L.C.M. = 2*x3 ; mr == 
= 16x27 = 432 | ^. The solutions are 2, 15, 28, 41,... 


L.C.M. of 16,24, 36,54 = 432 


7. Required number is divisible by 432. 
231 


: 10. Find the next five terms of the given sequence 
a, = а, = а,_1+2,п>2 





501: 
432 IM Given a =1 
a, = a,_,+2forn>2 
1360 Рип = 2, a, = a,_,+2 
1296 i =at2=1+2 
64 ! а = 3 
: Рип = 3, a; = a;_,+2 
On dividing 10000 by 432, we get remainder = 64 | =а,+2 = 3+2 
Required number = 10000 + (432 - 64) ! аз = 5 
= 10368 Рип = 4, а = а, +2 
{ = а,+2 = 5+2 
8. Six bells commence tolling together and toll : а= 


at intervals of 2, 4, 6, 8, 10 and 12 seconds i Putn = 5, a, = 
respectively. In 30 minutes, how many times do : 









they toll together? : а; = 

501: : Рип = 6, а, = ag 2 
2 |2, 4, 6, 8, 10, 12 ! зоа2-2-0942 
3 11,2,3,4, 5, 6 ав = 11 





‘The next буе terms are a, = 3;а; = 


2 [1,2,1,4, 5, 2 
а; = Yanda, = 11. 


1;1,1,2, 5, 1 Р 
| 11. Find the next буе terms of the sequence given by 


L.C.M. = 12x10 = 120 ! a, = 4а = da, +3, п>1 
L.C.M. of 2,4,6,8,10, 12 is 120 1 Sol: 

7. The bells will toll together after every 120 sec. i.e., | Given а =4 

2 min. i a, = da, +3 огп>1 


г 


Я 1 
106 





Рип = 2; аз = 4а 1+3 = Ja +3 Н 
= 4(4) +3 = 16+3 Н 
a, = 19 
Рип = 3; а, = 4a, ,43 = 4a 4 3 
= 4(19) +3 = 76+3 
а; = 79 
Рип = 4; a, = 4а; 1+3 = 4а; +3 
= 4(79) +3 = 316+3 
a, = 319 
Рип = 5; a, = da, ,*3 = 4a, +3 
= 4(319) +3 = 1276 «3 
а; = 1279 
Рип = 6; ав = dag, +3 = 4а; +3 
= 4(1279) +3 = 5116+3 
ав = 5119 


/. The next five terms area, = 19, а; = 79, 

= 319, а; = 1279, ав = 5119. | 

12. A sequence is defined by a, = п? ба? + 11n—6 | 

show that the first three terms of the sequence | 
are zero and all other terms are positive. 


Sol: 
Given a, = n°-6n? + Ип-6 
Putn = 1, а = 12 =6(1)? +11 (1) -6 
= 1-6+11-6 = 12-12 
a =0 
Рип = 2, а, = 2-62) «11(2)-6 
= 8- (6х4) +22-6 
= 8-24+22-6 = 30-30 
а = 0 
Putn = 3, a, = 3-6(3? +11 (3) -6 
= 27 - 54+ 33-6 = 60-60 
а, = 0 
Ѕо ме һауе a, = a, = a, = 0. 
‘That is the value of the cubic polynomial n? - 6n? + 
lin-6becomeszeroforn = 1,2,3 | 15. 
7. (n - 1), (n - 2) and (n - 3) are factors of a,. 
= (n- 1) (п - 2) (n-3) forwhicha, > 0 ог : 
alln»3. | 
^- Other terms are positive. ! 
13. The 10% term an A.P. is 52 and 16"! term is 82. 
Find the 32™ term and the general term. 
Sol: 
t, = а+ (n- Dd 
10" term of an A.P. is 52. 
to = а+ (10-Па = 52 i 
а+94 = 52 iyd 


114. 
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16? term is 82 
а+154 = 82 ..(2) 
а+94 = 52 sati 
Solving (1) and (2) 
(2) - (1), 6d = 30 
4-5 
a+9d = 52 from (1) 
а+9(5) = 52 
а+45 = 52 
а = 52-45 = 7 
t = а+314 
= 7+31(5) = 7+ 155 
t32 = 162 


The general term а, = 5n + 2 


The sum of 5% and 9" terms of ап A.P. is 72 and 
the sum of 7% and 12" term is 97. Find the A.P. 
Sol: 
Given a; +a) = 72anda,+a,, = 97 
а+44+а+ 84 = 72anda + 6d a 114 = 


2а+ 124 = 72..(1) and 2а + 17d = 
"m 
Solving (1) and (2) 
2a4 12d = 72 401) 
2a4 174 = 97 0) 
Q)-()-2 5а = 25 
4-5 
2а- 124 - 72 
2а+12(5) = 72 
2а+ 60 = 72 
2a = 72-60 = 12 
12 
а= y = 6 


The A.P. isa, a +d, a + 2d. a + 3d... 
6, 6 + 5, 6 + 2(5), 6 + 3(5) ... 



































5, TIG, 21. 
f 1 1 , ” ” 
I БЕ” cta’ a+b are in А.Р. then prove that 
2, b?, с? are in A.P 
Sol: 
Gi : : are in А.Р. 
пуеп Bee cta asd ге n к. 
10-0 = 6-6 
Ш Fa 
cta bec a+b с+а 
(b*c)-(c*a) | (c+a)-(a+b) 
(c a) (b c) (a+b) (c - a) 


ЄС 
(поті 
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b+c-c-a сжа-а-Б 





cbrabec ac — 
b-a c-b 
ab+cb+ac+® ^ аб + bc + ca -- a? 
(b — a) (ab + bc + са + a?) 
= (c- b) (ab + cb + ac +c?) 
аЬ? +b?c + cab + a?b - a?b - 
= abc beach с? – 


ca + bc +a? ab 





abc-a?c- à? 
ab? – 


cb? - abe - be? | 


ab? +Ь?с-а?с- а? = ac? + с? - ab? -cb? 
Ьс-а сар -a° = с – с? нас - ab? 
с (b? - a?) +a (b? - a?) 
= c(c-b)«a(c-b?) 
(b?-a?) (ca) = (c-b?) (c +a) 
а-02-Ы 
tj-tj = 6 - of the sequence a”, b? с. 
7. а?, b?, c? are in A.P. 
16. Find the 6" term of the A.P. 

















2т+1 2т-1 2т-3 
т m ' m 
801: 
2т+1 2т-1 
Неге t= ы ——— 
m m 
а= 6-0 
2т-1 2т+1 
т т 
2m-1-2m-1 
Е т 
-2 
^m 
Now t, = a*(n-I)d 





ET 
„Ена 


2т+1 2n 2 








т m m 
2т0-41-2п-2 
т 


2т-2п+3 
n? term ue um 


‘Thus 


m 








2т-2(6)+3 
7. бега ts =— 
т 
2m-9 
6 term = 
m 


17. If 8, the sum of n terms ба ALP: is pec 
3n? — 4n. Find the n™ term. 


501: 
We have $, = 3n?- 4n 
5-1 = 3(n- 1? -4(n- 1) 
= 3(n?-2n+1)-4n+4 
= 3n?-6n+3-4n+4 
= 3n?- 101 +7 
ло term = S, -$4. 


Ш 


n 1 
[3n? - 4n] - [31? - 10n +7] 
= 3n?- 4n - 3n? + 10n- 7 
. n term is = 6n-7 
as. The sum of first six terms of an A.P. is 42. 
The ratio of 10% term to its 30 term is 1 : 3. 


Calculate the first term and 13" term of the A.P. 
501: 


6 
% = уЁа+(6-1)4} =42 





7. ба + 154 = 42 seti 
Given {0:6 = 1:3 

a+9d 1 

а+294 7 3 


3(a+9d) = а+294 
За + 27d = а+ 294 
За-а = 29d - 27d 


2a = 2d 
а-4 
From (1) ба + 15d = 42 
64 15d = 42 [-а=а] 
214 = 42 
42 
d= э = 2 
а-4-2 
Now t = a« 12d 
= 2+12(2) 
= 2+24 = 26 


13" term = 26 
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19. Which term of the A.P. 3, 15, 27, 39,... will be " 1 
120 more than its 217 term? ! а = — 
! Pq 
Sol: 


Let the first term a and common difference d. 


1 
Substituting 4 = — in (1) 
а = 3а = 15-3 = 12 Pq 





t, = at(n-1)d ! "T 0 - 
ty = 34(21-1)х12 | Pop) a 
= 3+20х12 = 3+ 240 Н 1 pl 
Н = 
ы = 243 а 24 
Let the required term be the n? term. i p-p*l 
n^ term = 120 + 21% term З E ра 
= 120 + 243 = 363 | 1 
= а+(п-1)4 1 най! 
363 = 3«(n- 1) x 12 f n 
363-3 = (0-1)х12 | SS, = eat (aD 
1 = 360 _ 4 i 1 1 
mre da | M$. = Е] 
п = 30+1n = 31 : Pq Pq 
7. The required term is 31* term of the A.P. = мт 
i Yy 2 [29 pa Ра 
20. If р" term of an A.P. . is 2 and 4"! term is p | | 1 “| 
prove that the sum of the first pq terms 18: D. 
1 ! 1| pq 1 
= (рд +1 = |+ = (1+ 
2 Pat) AE: m| 7 ited) 
Sol: А d +) 
n" term of an A.P. Н MS. = 2 Ра 
ta= a+ (n-1)d ; 
Given genns 1 | 21. If the sum of first 7 terms of an А.Р. is 49 and 
P Em" } that of first 17 terms is 289. Find the sum of n 
1 Н terms. 
а+(р-Па= — 00): 801: 
1 i Let ‘a’ be the first term. 
qt term = 1 ања -луае а NOS Ч be the common denis 
Р Ж ! $, = >[2а+(п-1)4] 
(1) - (2) > (р-1-(4-014 = --= 7 
Р $ = 288 +64] = 49 
Р-4 7 
їЇр-1-43404 =, = x2(a43d) = 49 
кей 7(а+34) = 49 
e-dd= 2 | = ээ 2 
Pa | а+за = Tm =7 (1) 
Р-4 Н 17 
dz 46-9 Н Sig = a 1291841 = 289 


í. ` 
09. 
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17 1 23. If each term of а С.Р. is positive and each term 
= ge +84] = 289 ! is the sum of its two succeeding terms find the 
common ratio of the G.P. 
17 (a+ 84) = 289 Sol: 
58588422 =й ..(2)' Ifa ar ar^... are in GP. 
17 : а = аг+аг? > 12+г-1=0 
(2)-(1)a+8d-a-3d = 17-7 i 
5d = 10 r= 
10 
ыба 
Li 
r= 
From (1) we have 
а+3 (2) =7 ЭР 
а+6=7 ка --- 
а-7-6-1 2 
n 
2 =ра+(п-1 a bx b cx 
B. 2 а еа | 24. Given = SS = 
! a-bx b—cx 
= ZO+- 1)(2)] show that a, b, с, 4 are in С.Р. 
Sol: 
= 2020-2] © a+bx E b+ сх |. саах 
R^ -bx  b-cx c- dx 
= "| Qn] = п? b € 
2 : x -+3 —+х 
^ Sum of n terms = n? } ВЕ 18 | s ера 
f 4 7 а с 
22. Three numbers, the third which is being 12 form ; ры Чэ , * 
decreasing С.Р. If the last term were 9 instead ron id 
of 12, the three numbers would have formed an TOMEI WO REIALOnS 
А.Р. Find the common ratio of the С.Р. om 2 b 
Sol: LA, 6 
"Ihe numbers a, b, 12 are in GP. { 2х 2х 
b? = 12а (1) | а b 
a, b, 9 are in A.P } "я Б e (1) 
2Ь=а+9 Н From last two relations 
= 2b-9 NOT E c 
From (1) and (2) Н te 2-8. boc Р 
b? = 12 (2-9) 2х © 2x са S) 
b^-24b4108 = 0 Ш g 
(b-18)(b-6) = 0 From (1) and (2) ved 
b = 6,18 : 7. a, b, c, d are in С.Р. 
Brem) a = 2b-9=2(6)-9=3and : 25 Find the sum to infinity of the С.Р. 
a = 2b-9=2(18)-9=27 | 


^. Common ratio 


Since it is a decreasing G.P., Common ratio — 


(a) 


110: 





b 6 18 
FI 5 967 
2 
2 апа — 
3 


өю 


(v2 +1)+1+(V2-1) +... 





Sol: 
a= 48-44, 
1 42-1 
Ua йй] 
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4-1 4221 
us мм Seine 
Sum = 22, 
l-r 
42 А+ 
7 1-(42-1) 2-0 
204324 
© v2 (2-1) 
(v2 +1) (V2 +1) 
E Уз (V -1) (V2 +1) 
34242 
= б 
sum = 4132 
mm 


1 28. Find the sum of 0.6 + 0.66 + 0.666 + ....upto п “= 
t terms. 
Sol: 
Let S, = 0.6 + 0.66 + 0.666 + ...upto n terms. 


26. The fourth term of а G.P. is 4. Find the product | 


of its first seven terms. 
Sol: 


Let a be the first term and r be the common ratio. 
24-2 аг Алаг = 4 

Product of seven terms t, x t; x t4 x ty X ts X ts x ty 

(a) (ar) (аг?) (аг?) (ar*) (аг?) (ar®) 

а? 121 = (a) 

(4) = 16384 

Product of first seven terms — 16384 


27. Find the 1025" term in the sequence 1, 22, 4444, : 
88888888, .... | 
501: 

Number of digits in the given sequence are 1, 2, 4, 8,. 
Which are in С.Р. Let 1025" term = 2" 


Тһеп1+2+4+8+..+2°71<1025<1+2+4+.+2° | 


n "od 





1; 








< 1025 < 1. 


2°-1< 1025 < 2"! 1 
2° < 1026 «2^1 - 1 
2"! > 1026 > 1024 
25 >20 

n+1>10 

n>9 

7. 1025" term is 219 


40) | 


29. 


| 30. 


ipio 1114 ...upto n terms] 


2 
3 
Hfi- 
3 


25 
3 





2 
3 


HO 9 + 0.99+ 0.999 + ...upto n terms] 
(multiply and divide by 9) 
9 
— + +—— +.,..,upto n terms 
| 10 100 * 1000 | 
1 
w ir 10 +... upto n terms 
T ~ 10" | 
0.6 + 0.666 +... nterms = L 


HE 
ita) 


Find the sum to n terms 1х2+2х3+3х4 
+4х5+... 
801: 
(1х2) + (2х3) + (3х4) + (4х5) +... = 2+6+ 
12 +20 +...+ n terms 
= (1? + 1) + (22+ 2) + (32+ 3) +... + n terms 
(12+ 22+ 32 +... піегтѕ) + (1-2: 3 +... + п terms) 
Ger ens) ти) 
6 2 
п(п+1) | 2-1 
+1 
2 3 
n(n-l) 2n44 
x 
2 3 
n(n +1)(n+2) 
3 














Find the sum to п terms 3 x 12 + 5 х 2? + 7х 3? 
+... +nterms 
Sol: 
(3 x 12) + (5 х 2?) + (7х 32) + .... +n terms 3+ 
20+ 63 +... + n terms 
~ 
m 








(2 х13+12) + (2х23+ 22) + Qx 343) 4.4 | 
(2 хп? n): 
= 2(13+23+33+..+103) + (Ia 224. + п2) ! 
п(п+1)] n(n+l) (2n+1) 
= 2/- | _ eee 
2 6 
2n D | nine One) 
4 6 


_ d 
2 3 


п(п+1) Е (и n) Qn "| 








2 3 
п(п-+1 (3и? +3n+2n +1) 
——— 
n(n+1) (35? 45-41) 
= 
Par. 


шээг 
1-3-5 


" оу 
31. Find the sum to n terms 1 - at 
+3 


Sol: 
y Pa 1452788” 


+ +. n terms 
1 1+3 1-3-5 


= ен жазана) 


= 
| ни | 
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[eme 2n(n +1) "| 
шар +- 
4 6 2 1 


n [= )(2n+1) 


- +(n+1)+} 
4 6 1 


п | 2"? +3п+1+6п+6+6 
= 4 6 


2 (an? +9п +13] 
24 


| 32. Find the value of the sum 3 +5 +6 +9 + 10 + 12 


+ 15+18+20+... + 100 
501: 
3+5+6+9+ 10+ 12 + 15 +18 +20 +... + 100 


= (3+6+9+ 12+ 15 + 18 +... 99) + (5 + 10+ 15 
+ 20 +... + 100) - (15 + 30 +... 90) 


= 3(1+2+3+...+ 33) +5(1+2+3+...+20) – 
15(1 +2 +... + 6) 


33х34 20х21 6х7 
=з +5 -15 
2 2 2 
= (3x33x17)4 (5 10 x 21) - (15 x3 x 7) 
= 1683 + 1050 — 315 
= 2733-315 


= 2418. 








MIND MAP 








Rational 
> ALGEBRA 











Solutions 
of Linear 


Operations on 
Matrices 





Solutions by 
Graphs 
Formula Method Completing 
72 bxNb —4ac Square Method 


2a 








@ Any first degree equation containing two variables x and y is called a linear equation in two 
variables. The general form of linear equation in two variables x and y is ax + by + c = 0 where 
а, b, c are real numbers. 


А linear equation in two variables represents a straight line in xy-plane. 


A linear equation with three variables x, y and 2 will be of the form ах + by + cz + d = 0 where 
а, b, c, d are real numbers and atleast one a, b, с is non-zero. 


e 
e 
@ A linear equation in three variables represents a plane. 

@ A system of equations can have unique solution (or) infinitely many solutions (or) No solutions. 
@ The system of equations has no solution if any step comes as 0 = 1 while solving. 

@ The system of equations has infinitely many solutions if any step comes as 0 = 0 while solving. 


' 
' 
' 
D 
' 
П 
: 
D 
i 
' 
D 
D 
' 
D 
П 
D 
' 
' 
' 
' 
' 


бека насынын дан ныи най ыкта : 
№ Worked Examples | Given ~ 
х+6= 4(у +6) a (2) 





The father's age is six times his son's age. Six 
years hence the age of father will be four times 
his son's age. Find the present ages (in years) of бу+6=4у+24 > у=9 
the son and father respectively. ‘Therefore, son's age = 9 years and 
Sol: Let present age of father be x years fathers age 54 years. 

and present age of son be y years : — 


Substituting (1) in (2), бу + 6 = 4(у + 6) 








PJ Solve 2х - 3y =6,x+y=1 
501: 


2x-3y-6 
xty-l 
(1) x 1 > 2x-3y=6 
(2) х2 2 2х+2у=2 


а); 
402) 

















Therefore, 








Solve the following system of linear equations 








in three variables 3x - 2y + z = 2, 2x 43y - z = 5, | 
x+y+z=6 
501: 
3x-2y+z = 2 зы 
2x+3y-z = 5 d ут 
x+ ytz = 6 x (3) 
Adding (1) and (2), 3x-2y+z = 2 
2x+3y-z = 5(+) 
5x4 y = 7 _ (4) 
Adding (2) and (3), 2х+3у-# 
x+ ул 
3x 4y w= (5) 
Ax (4) - (5) 20х+4у = 28 
3x+4y = 11(-) 
17x iF 
=x = 1 


Substituting x = 1 іп (4), 5 +у=7 у= 2 
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Substituting x = 1, y = 2 in (3), 
14-2-21-6-927-3 
Therefore, x = 1, y =2,z=3. 


In an interschool Atheletic meet, with 24 
individual-events, securing a total of 56 points, 
a first place provides 5 points, a second place 
provides 3 points and a third place secures 1 
point. Having as many third place finishers as 
first and second place finishers, find how many 
Athelets finished in each place. 


Sol: 
Let, the number of I, II and III place finishers be 
x, y & z respectively. 
Total number of events = 24 ; Total number of 
points = 56. 
Hence, the linear equations in three variables are 
x+y+z=24 ас) 
5x +3y+z=56 (2) 
x+y=Z (3) 
Substituting (3) in (1) we get, 
2+2=24 >z=12 
Therefore, (3) — х+у= 12 
(2) > 5х+3у=44 
3х (3) = 3х+3у=36 (-) 
2х =8 >x=4 


Substituting x = 4, z = 12 in (3) we get, 
y=12-4=8 
Therefore, number of first place finishers is x = 4; 
number of second place finishers is y = 8; 
number of third place finishers is z = 12 


ШЕ Solve x + 2y-z=5;x-y+z=-2; 
-5x-4y+z=-ll 





Sol: 
Let, x+2y-z=5 sol) 
x-ytz--2 (2) 
-5x-4y4+z=-11 (3) 
Adding (1) and (2) > 
х+2у-2=5 
x- y+z=-2(+) 
2х+у =3 (4) 
Subtracting (2) and (3), 
x-y+z= 2 
-5x - 4у+2=-Ц (-) 
6x+3y =9 
Dividing by 3 > 2x+y=3 в 8) 





Subtracting (4) and (5), 
2х+у=3 
2х+у 


0 








Here we arrive at an identity 0 = 0. 


Hence the system has an infinite number of 


solutions. 


EXE Solve Зх + y - 3z = 1; -2x - y 22-1; 
y y 


-x-y+z=2. 
501: 
Let 3x +y-3z=1 
-2x-y+2z=1 
-х-у+2=2 
Adding (1) and (2), 
Зх+у-32=1 
-2х-у+22=1 (+) 


х 2 


Adding (1) and (3), 
Зх+у-32=1 
-x -y+z=2(4) 
2х -22=3 
2х - 2223 
Now, (5)-2 (4) = 2х -22-4 (-) 
1 








Here we arrive at a contradiction as 0 = -1 


This means that the system is inconsistent and 


has no solution. 








=~ 41-242; 242-2 
6 7 3 2 
: " x 
Considering, —-1 = = +1 
XY =1+1 
2 6 
6x-2y 
TS 
= 3x-y=12 
Considering, S a 2+2 
Se =1+2 
27 
7х-22 





40) 
MOS 
.. (3) 


w+ (4) ! 


(Б) 


-@)! 
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=> 7х-22= 42 xe (2) 


2 
Also, from IE = 13 
з 2 


2y+3z 
= аад 
6 
=> 2у + 32= 78 (3) 


Eliminating z from (2) and (3) 
(2) х3-» 21x-62= 126 
(3)х2=> 4у+62=156 





21x + 4у = 282 
(1) х4 12х-4у-48 
33х = 330 >x=10 
Substituting x = 10 in (1), 30 -у= 12 = y = 18 
Substituting x = 10 in (2), 70 - 2z = 42 >z=14 
Therefore, x = 10, у = 18, z = 14. 
ШЕУ Solve: 

U 3 d mu 2 
Dx xc: MEC 5 
Sol: 

Let ни ЭБЭ ag ш =r 
» 
рат 1 
> =4+--=- 
243 4 
4 
= = 5 
P= g 
q 2 32 
-2448-2-0-21 
ER 2 15 15 
бр +3а-4г=3 „ОЎ 
3р-а « (2) 
15р - 3q + 60r = 32 sfa) 
Substituting (2) in (1) and (3) 
weget, 15p-4r=3 a (4) 
(9) > бр + 60г = 32 
reduces to = 3p + 30г = 16 s (Sy 
Solving (4) and (5) 
15р- 4r=3 


15р + 150r = 80 (-) 
-154:--77 >r= 
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Don : 
1 
Substituting r = 5 ш (4), Н Progress Check 








we get 15p- 2-3 } 1. Бог а system of linear equations with three 
БЭРЭН! 4 f variables the minimum number of equations 
p 3 { required to get unique solution is 
From (2),q= 3p >q=1 d [Ans з 
1 i 1 2. A system with will reduce to identity. 
Твое eie ws sci i infinitely many solutions. 
That is, x = 3,у = 1,2=2 i 30A system with will provide absurd 
| equation. 


BEEN The sum of thrice the first number, second | 
number and twice the third number is 5. If ; 


thrice the second number is subtracted from | 

the sum of first number and thrice the third we 
get 2. If the third number is subtracted from the + 
sum of twice the first, thrice the second, we get 


No solution. 





1. The number of possible solutions when solving 





j Бэ ини сэв: i system of linear equations in three variables are 
501: 

Let the three numbers be x, у, z L— 

From the given data we get the following | 2. If three planes are parallel then the number of 
equations, H possible point(s) of intersection is / are 


3x+y+2z=5 a(d) | 
х+32-3у=2 api 


== hu = 
2х+3у-2=1  ..(3) "m Exercise 31 


(Dx12 3х+у+22=5 | 1. Solve the following system of linear equations in 
(2) х3 > 3x-9y 49226 (-) | — three variables 
10у-72-4 .(| @x+y+z=5, 2x-y*2-9,x-2y € 32-16 
———— i " 3 
(Dx2 = 6x+2y+42=10 ES gu 
(3x3 =>  6x49y-32-3 (-) э | 


Zero. 











2 1,4 
2ү.4-0,---41-0 
y у = 





1 3y 
= i (iii) x + 202 — +10 = 22+ 5 = 110 – (y + 2) 
-7у+72=7 ...(5) 801: 2 y 
Adding (4) and (5), @ х+у+2 = 5 (1) 
2x-y+z=9 «e (2) 
x-2y+3z = 16 (3) 
Consider (1) and (2) 
=>y=2 xtyt+z=5 ДЇ) 
Substituting у = 2 in (5), -1447227 =т=3 ВЕР = ЧЫ за 
Substituting у = 2 and z = 3 in (1), Е (1) + (2) => 3x +22 = 14 -0) 
ead 628 Consider (1) and (3) 
ee x-2y+3z = 16 eae (3) 
(1) х (2) > 2x+2y+2z = 10(+) (5) 
Therefore, x = -1,y = 2,2= 3. ——————— 
(3) + (5) => 3x +57 = 26 ... (6) 


(3 





Don 


Consider (4) and (6) H 








3x45z = TC 
3x +22 -0) 
(0-(4)2 3212 
12 
рээ ый 
Substituting z = 4 in (4) 3 (iii) x+20 
3х+2(4) = 14 
3x+8 = 14 
3x = 14-8 = 
8х = ы Equating x20 
ga me 2 
2x+40 = 
Substituting x = 2,z=4 in (1) » On simplifyin o Зу = 
2+у+4 = 5 Р G T 
у+б = 5 Equating Зу +10 
уз 2 
y= 3y+20 = 
- Solution : x =2,y=-1,z=4 On simplifying 3y -4z 
» 1 à Now equating 2245 
(ii) ud *4 =0 Simplifying, 3z+y 
Considering (2) and (3) 
1 14.» (3) хз => 3у+9 = 
* ж (2)х1 => 3y-4z- 
243 = ц (0-0) > 132 
ах i z 
jut LM i 3 band ын A Substituting in (3) 
х y z 3(25)+y = 
2. The equations become у 
а-2Ь dil) 2 р Ё 
Baie 0) Substituting у = 30 in (1) 
3a 2c ..(3) 2x- 330) 
(1) +0) +(3) = 4da-bec .. (4) = » 
Now, consider (4) and (2) 
4da-b+e c x 
bee No 


(4) +0)5 4-28 “Solution : x = 35, y = 30, z 


a 





system of equations 
Substituting the value a = 2 in (1) 











у= 


и 


2245 
= 110- (y +2) 


ЗУ р 
2 


3у+20 
-20 se liy 
2245 


4z4 10 
-10 wkd) 
110 - (y +z) 


105 .. (3) 


315 
-10 (+) 
325 
325 


404) 
40) 


25 
13 

105 

105 - 75 
30 


-20 

-20 + 90 
70 

70 


— 235 
2 


25. 


2. Discuss the nature of solutions of the following 


(i) х+2у-2=6, -3x—2y+5z=-12, х-22-3 


»Xty+z=27 


2-2b = -4 ` 
„з 4. (ii) 2у+2=3(-х+1), -x+3y-z=4, 
babs 3xt2y+z=-1 
Substituting b = 3 in (2) 2 z 
3-c = (iii) JFZ = ZX = КУ 
с = = 2 
Nowa=2,b=3,c=4 i à Sol: 
х Soluionx- 7 = 7, G) x+2y-z=6 
a 


(1) 
7 № 
(1177 
= 














-3x-2y+5z = -12 as (2) 
x-2223 e (3). 
Consider (1) and (3) 
х+2у-2 = 6 м СУА 
х -2z = 3(-) (3) 
(1) - (3) > 2y+z = 3 ... (4) 
Consider (4) and (2) 
2y+z = ... (4) 
-3х -2у+5 = se (2) 
(4) + (2) > -3х+62 = -9 ... (5) 
Dividing equation (5) by (-3) 
We get, x-2223 ... (6) 
Now consider (6) and (3) 
x-2z = 3 (6) 
x-2z = 3 „=. (3) 
(6) - (3) > 0 = 0 which isan Identity. 
/ The system of equations has infinitely many 
solutions. 
(ii) 2у+2 = 3(-х+1) 
3x+2y+2 = 3 — (190 
-x+3y-z = -4 "m 
зх Фук 1 во. 
Consider (1) and (3) 4 
3x+2y+z = 3 00: 
1 
3x+2y+z = E eno 
7 
0)-0) = 0= 5 (0) 
0=7 
which is а contradiction. 
“+ The system of equations has no solution. 
ii) yee. zte ^Y 
4 3 2 
x+y+z = 27 03) 
Equating У+= = 2+х 
4 3 
We get, 4x-3y+z=0 Sm lit 
" yra _ x+y 
Equating тийн “яр 
On simplifying, 2х+у-2 = 0 a2) 
Consider (1) and (2) 
4х-Зу+2 = 0 401)! 
2х+у-2 = 0 02) 
(1) + (2) > 6x-2y = 0 44) 
Consider (2) and (3) 


= 
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2x+y-z=0 
x+y+z = 27 


(2)+(3) => Зх+2у = 27 


Consider (4) and (5) 
6x-2y = 0 
3x+2y = 27 
9х = 27 
ь 22 us 
9 
Substituting the value x = 2 in (4) 
6(3)- 2y = 0 
-2у = -18 
уз 18.9 
2 
Substituting x = 3, y = 9 in (3) 
3-942-27 
z= 27-12 
2 = 15 


Solution: x = 3, y = 9,2 = 15 


0) 
43) 


(5) 


(A) 
45) 


3. Vani, her father and her grand father have an 


average age of 53. One-half of her grand father's 
age plus one-third of her father's age plus one 
fourth of Vani'sage is 65. If 4 years ago Vani's 
grandfather was four times as old as Vani then 


how old are they all now? 
501: 


Let the present ages of Vani, her father and her grand 


father be x, y, z respectively. 


7. Given * *9 * 7 253 
SXtTytz = 159 
е" е8 
2 3 4 
62 + 4у + 3х = 780 
(2-4) = 4(х- 4) 
4x-z = 12 
Consider (1) and (3) 
x+y+z = 159 


Ax -z= 12 


(1) -(3) = 5х +y = 171 


Consider (2) and (3) 
Зх+4у +62 = 780 


(3) х(6) = 24 -6:- 72 


(2) + (5) > 27х+4у 
Consider (4) and (6) 


852 


sak 


e 
.. (3) 


01) 
09) 
... (4) 
.. (2) 
... (5) 
46) 
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(4)x4 = 20x+4y = 684 «ОЙ 
(6) х1 = 27х+4у = 852 ЭБҮ 
(7)-(6) => -7x = - 168 | 
Xe 168. =04 
7 
Substituting x = 24in (4) 
5 (24) +у = 171 
y = 171- 120-51 
Substituting х=24, у = 51 іп (1) 
24+51+2 = 159 
z = 159-75 = 84 
“> Present age of Vani = 24 years 


Present age of her father = 51 years 
Present age of her grandfather — 84 years. 


4. The sum of the digits of a three-digit number is : 
11. If the digits are reversed, the new number is | 
46 more than five times the old number. If the 
hundreds digit plus twice the tens digit is equal : 
to the units digit, then find the original three : 
digit number? ! 
Sol: 

Let the 100% digit be х, 10% be ‘y and Unit digit be 
y 
7^. The three digit number is 100x + 10y +z 


Now given, x+y+z= H ret É ы, 
100z + 10у +х = 5(100x+10y+z)+46 
Simplifying 
499x + 40у - 952 = -46 (2) 
х+2у = 2 
=> х+2у-2 = 0 —{З) 
Consider (1) and (3) 
x+y+z= 11 и 
х+2у-2=0 ways 
(1)+ (3) > 2х+3у -1 a (4) 
Consider (1) 
499x + 40y - 952 = -46 ... (2) 
(1) x95 > 
95х+ 95у + 952 = 1045 [Ву 
594х + 135у = 999 wa (6) : 
Consider (6) and (4) 
594х + 135у = 999 ... (6) | 
(4)х45 => 90х-135у = 495 e: 
(6)- (7) > 504х = 504 
me D. 
504 











Substituting the value x 1 in (4) 


2(1)+3y = 11 
Зу = 11-229 
2 at 
yr у= 
Substituting x = 1, y = 3in (1) 
1+3+2 11 
z= 11-4-7 


< x=], y=3,2=7 
/. The original three digit number is 137 
ie, 100 а) + 10(3) + 1(7) = 100+ 30+7 = 137 


There are 12 pieces of five, ten and twenty rupee 
currencies whose total value is < 105. But when 
first 2 sorts are interchanged in their numbers its 
value will be increased by ? 20. Find the number 
of currencies in each sort. 

501: 

Let the number of five, ten and twenty rupee 
currencies be x, y and z respectively. 





=. Given x+y+z = 12 (1) 
5х + 10у + 202 = 105 (2) 
10x + 5у+ 202 = 125 «a fa) 

Consider (2) and (3) 
5x +10у +202 = 105 wei (2) 
10x + 5y +202 = 125 ... (3) 

(2) - (3) > -5x + 5y = -20 a (4) 

Consider (1) and (2) 

(1) x 20 = 20x + 20y + 20z = 240 EC 

Q)x1 => 5х410у-202-105 ^ (2) 

(5) - (2) > 15x + 10y = 135 (6) 

Сопзїдег (4) апд (6) 

(0x32 -15х + 15у = -60 за) 

15х + 10у = 135 a (6) 
25у = 75 
75 
p xe 
Substituting y = 3 in (4) 
= 5х + 5(3) = -20 
-5x = -20-15 
-5x = -35 
НЕЕ ES = 7 
5 
Substituting x = 7, y = 3 in (1) 
7+3+2 = 12 
z= 12-10=2 


+ The number of five rupee currencies 7 
The number of ten rupee currencies 3 
The number of twenty rupee currencies 2 


2 
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GCD AND LCM OF POLYNOMIALS 





Key P. 





f? ССР can be found out by using long division method. 


@ If f(x) and g(x) are both polynomials of same degree then the polynomial carrying the highest 
co efficient will be the dividend. 


Least Common Multiple: The Least Common Multiple of two or more algebraic expressions is 
the expression of lowest degree (or power) such that the expressions exactly divide it. 


@ Relationship between LCM and GCD: For two polynomials f(x) and g(x), 
f(x) x g(x) = СМ of f(x), g(x)] x [GCD of f(x), р(х)] 


` , 


E Worked Examples T g(x) = 3x? - 12x? 21x - 18 


= 3(х? - 4x! + 7x - 6) 


зу 





Find the GCD of the polynomials x + х?-х+2 Now, we shall find the GCD of x? - 5х2 + 10x – 8 
and 2х? - 5x? + 5x -3. and х? - 4? 47x - 6 
501: 1 


Let х) = 2х5 – 5х2 + 5х - Запі 
g(x) =х+х?-х+2 
2 


х?- 5х2 + 10х-8 | х’-4х2+7х-6 


х- 5х2+10х-8 С) 









xi- 3x42 
х+х2-х+2 | 23-50 + 5х-3 ! 
2х? + 2x?- 2x +4 (-) х-2 
-7х2+7х-7 х2-3х+2 | x'- 5x2 10x - 8 
xX- 3х2+ 2x о 
=- 702 -х+1) T 
- 7(x - x+ 1) = 0, note that -7 is not a divisor -2x + 8x-8 
of g(x) - 2x? + 6x-4 (-) 
Now dividing g(x) = x? + x? - x + 2 by the new 
remainder (leaving the constant factor), we get 2x -4=2 (x-2) 
® x-1 
д-х+1| 2+2 -x+2 х-2 х2-3х+2 
x-x 4x я х2-2х Qo 
2х2 -2х+2 put 
2х2-2х+2 © 
-x42 С) 

0 

=2(x?-x+1) 0 
Here, we get zero as remainder. Here, we get zero as remainder. 
Therefore, GCD of leading coefficients 3 and 6 is 3. 
ССР (2x - 5x? + 5x-3,x° ex? - x42) -x -x 1 Thus, GCD (6x? - 30x? + 60x - 48, 


j Зх? - 12x? + 21x - 18) = 3(x -2). 
EAH Find the GCD of 6х? - 30x? + 60x - 48 and 5 ат тунар 


Зх? - 12х? + 21x - 18. Find the LCM of the following 
Sol: (i) 8х* у?, 48x? y* (ii) (5x — 10), (5x? – 20) 
Let, f(x) = бх? - 30x? + 60x - 48 (iii) (x*-1), х2-2х+1 


= 6 (х2 - 5х2 + 10x - 8) and : (iv) x5- 27, (x 3)2, x3 - 9 


120 
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Sol: 
(0) 8x*y^, 48x? y* 
First let us find the LCM of the numerical 
coefficients. 
That is, LCM (8,48) = 2x2x2x6 =48 
Then find the LCM of the terms involving 
variables. 
That is, LCM (x*y’, xiy*) = x* y* 
Finally find the LCM of the given expression. 
We conclude that the LCM of the given expression 
is the product of the LCM of the numerical 
coefficient and the LCM of the terms with 
variables. 
Therefore, LCM (8x*y’, 48x? у?) = 48x* y* 


(4) (5x - 10), (5x? - 20) 
5x-10 = 5(x-2) 
5x!-20 = 5(х? - 4) 
= 5(х+2) (x-2) 
Therefore, LCM 
[(5х - 10), (5x? - 20)] = 
Gii) (х? - 1), x? - 2x «1 
хі 1= (xy-1 
+1) (х2- 1) 
= (х2 +1) (х+ 10) (x-1) 
x!-2x1-(x-1) 


5(x + 2) (x-2) 





‘Therefore, 
LCM [(x* - 1), (x? - 2x + 1)] 
= (x7 + 1) (x 1) (x- 1)? 
(iv) хэ - 27, (х- 3)2, x? -9 
х-27= (x-3) (x? + 3x + 9); 
(x-3)? = (x-3)5 
(x? - 9) = (x +3) (x-3) 
Therefore, LCM [(x? ~ 27), (x - 3), (x? - 9)] 
= (x- 3)? (x + 3) (x? + 3х + 9) 





1. When two polynomials of same degree has to be 
divided, | should be considered to fix the 
dividend and divisor. 

Highest coefficient 

2. If r (x) = 0 when f (x) is divided by g (x) then g (x) 
iscalled___ of the polynomials. 
Factor 


3. If f (x) = g (x) q(x) + r(x), must be added to 
f (x) to make f(x) completely divisible by g(x). 
а(х) 





* 4. I£ f(x) = g(x) q(x) 40, 


must be subtracted 








to f(x) to make f(x) completely divisible by g(x). 
Ans : 





1. Complete the factortree forthe given polynomials 
f(x) and g(x), Hence find their GCD and LCM. 





























2x 3 | zti 
| xt 2 
GCD [f(x) and g(x)] = ? 
LCM [f(x) and g(x)] = ? 
Sol: 





2x+3 х+1 








x+ 2 

















2x43 


GCD [f(x) and g(x)] = (2х + 3x - 7) 
LCM [f(x) and g(x)] = (2х + 3)(х - 7)(х + 2x +1) 


№ Exercise 3.2 


1. Find the GCD of the given polynomials 
(i) x* - 30-x -3, x! + xà -5x 43 
(i) xf- 1, - 11x* « x- 11 
(iii) 3x* + 6x? — 12x? — 24x, 4х4 + 14x? + 8x? 8х 
(iv) Зх? + 3x? + 3x + 3, 6x? + 12x? + 6x + 12 
Sol: 
@ хё+ 3х? -х-3, х? +x? - 5x 43 
Let us divide the highest degree polynomial by 





least degree polynomial and 
Letf(x) = x*+3x°-x-3 
g(x) = хрх - 5х +3 
Now, dividing f (x) Бу g (x). 


121 
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x+2 ' | Dividing2x* + 7x* + 4x? - 4x by x* + 2х? - 4x? - 8x 
X4x'5x43 | хі 3х? 40x? -x-3 2 
х* + х?- 5x? + 3x С) ЖЗ — 4x2 — 8х | 2x44 7x? + 4x*- 4х 
2x* + 4 -8x!-léx (— 
2x3 + 5x? -4х-3 Oo 
2x? +2x?-10x+6 © Зх + 12x? + 12x 
3x? + 6x -9 
TUE =3 (xè + 4x? + 4x) 
=3(x242x-3)#0 Now, dividing х? + 2x - 4x? - 8x by x + 4х? + 4x 
Since 97 is not the divisor of g (х), let us divide g (x) x-2 
Бух? +2х-3 x24 4x24 dx |х +2 - 4x? - 8х 


xt + 4x3 + 4x? e 





x +x?- 5x43 312 
-2x'-8x'- 8x 





x + 2х? - 3x H 
9 = 2x? – 8x? - 8x (-) 
-x?- 2x43 — 
-X-2x43 Ө EL 
Ü Since, the remainder is zero, ће GCD is x? + 4x? + 4х 


1 ie, x (x? + Ax + 4) 
Since, the Remainder is zero, ће GCD is x^ + 2x - 3. 


x(x42) 
бх? + 12х? + 6x + 12 
6 (х5 + 2x? «x +2) 


Gi) Let f(x) =х*- 1, g (x) =x°- Lx? ex - И { Gv) Let f (x) 
Dividing f (x) by g (x) 
х+ 











g(x) = Зх? 4 332 3x 4 3 
еее коек = 30342 4х+1) 
Шири O For '€ and ‘3’ the ССР is 3 
113 - x? + Их -1 Now, dividing x? + 2х? +х+2 Бух «x! +х+1 
I1 - 12152 + Их- 121 (-) 1 
#+а2+х+1 | х+20+х+2 
120x? + 120 xax +х+1 Ө 
= 120 (x?+1)#0 
‘120’ is not the divisor of g (x). +1 
So, dividing 8(0 Бух +1 Now, dividing (х? + x? +x + 1) by (x? + 1) 
x- Их +x-11 CE 
3 X LEX xl 
x +х oO x © 
-ux-1 i 
4 
-1l -11 - 
(-) pe о 
i 0 


Since, the Remainder is zero, the GCD is x? + 1. 
аш) Let f (x) = 4x* + 140° + 8x7 – 8x Since, the Remainder is zero, the GCD is 3 (x? + 1) 
= 2 (2х* + 7х3 + 4x? — 4х) 
3х* + 6x? - 12x? - 24x 
= 3 (xf + 2х3 - 4х? - 8x) 
( Y = 
122 


g(x) 





SS e eem шй 


2. Find the LCM of the given expressions 
(i) 4х2у, 8x° у? 
(ii) —9a? b?, 12a? bc 
(iii) 16m, – 12m? n?, 8n? 
(iv) p? -3p +2, p? -4 
(v) 2x! - 5x —3, 4х? — 36 
(vi) (2х? — Зху)?, (4x — 6), (8х? - 27у?) 
Sol: 
(0) 4х2у, 8x*y? 
LCM of (4,8) = 8 
LCM of (y, х?у2) = xy? 
^. LCM of (4x’y, 8x)y?) = 8х?у? 
(i) - 9a*b?, 12a?b?c 
LCM of (- 9, 12) = - 36 
LCM of (a*b?, aà?b?c) = a?bic 
~. LCM of (- 9à?b?, 12a?b?c) = — 36a?b?c 
(iii) 16m , - 12m?n?, 8n? 
LCM of (16, - 12,8) = - 48 
LCM of (m, m^n?, п?) = т?п? 
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:. LCM of 16 m, - 12 mn’, 8 n? = - 48 mn? - 


Gv) p?- 3p +2 = (р- 1) (p-2) 

р2-4 = (p*2)(p-2) 

LCM = (p - 1) (p - 2) (p +2) 
(v) 233 -5x -3 22x! - 6x x -3 
2х (x - 3) + 1 (x-3) 
(2x + 1) (x-3) 
4(х2- 9) 
4 (х+3) (х- 3) 
л LCM 24 (x43) (x - 3) (2х+1) 


4х? - 36 


ow wy ow 


(vi) (2х2 - 3xy)? = [x (2x - 3)? 
= х? (2х- зу? 
(4х - 6у)? = [2 Qx - 3)? 

= 23 (2х- Зу)? 

8х3 - 27у? = (2x)? - (Зу)? 


= (2x - Зу) (4х2 + бху + 9y?) 
^ LCM = 23 x! (2х - 3y (4х2 + бху + 9y?) 
= 25 (2х - 3y)? (4x? + бху+9у?) 





RELATIONSHIP BETW 


W Thinking Corner 


1. Is f (x) X g (x) X r (x)= LCM [f (x), g (x), r()] х! 


GCD [f (x), g (x), г (х)? 
Sol: 


f(x) X g (x) X r (x) + 
LCMof [f (x), g(x),1(x)] x GCDof [f (x), g(x), r(x)] 


№ Exercise 3.3 


1. Find the LCM and GCD for the following and 
verify that f (x) х g (x) = LCM x GCD 
(i) 21х2у, 35xy? 
(i) (8-1) (x + 1), (х3 +1) 
(89) Gay + xy’), (х2 + xy) 


Sol: 
G) Let f(x) =21x°y 
g(x) = 35 ху? 
ССР = 7xy 


LCM of 21,35 = 105 


LCM of xy, ху? = x*y? 


LCM = 105 xy? 
Now, f (x) x g(x) = Q1x'y) G5xy?) 
2735xy 


LCM x GCD = (105 х?у?) (7xy) 


=735 xy 
2 f()xg(x) = LCM x GCD 
Hence verified. 


Gi) f(x) = (°-1)(х+1) 
= (x-1) +x+ 1) (x+ 1) 
g(x) =х?+1=(х+ 1) (2 -х+0 
GCD =х+1 
LCM = (x4 1) x - 1) Gà x 4 1) 
(3 -х+1) 
f(x) x g(x) = (х? - 1) (x41) 6-1) 
= 1) (OY - 0) 
= (x41) (x$- 1) 
LCM x GCD = (x4 1) (x - 1) G2 - x 4 1) 
(x? - x41) (x41) 
= (х+1) G2 -x41)(x- 1) 
GO x 1) (x +1) 
= Q1) (8-1) (x 1) 
= (x$- 1) (x +1) 
. f(x) x g(x) = LCM x GCD 
Hence verified. 


(iii) Let f(x) =х?у+ ху? =xy (x+y) 
g(x) = x? tay=x(x+y) 
GCD = x(x+y) 
LCM = xy(x+y) 
(х) xg (x) = (ху + xy’) (х? + ху) 
=ху(х+у)х(х+у) 


4 » 
81231 
(НЫ 








= ху(к+у)? 
LCM x GCD = ху (x y) x (x+y) 
xy (x+y)? 
f(x) x g(x) = LCM x GCD 
Hence verified. 


2. Find the LCM of each pair of the following 


polynomials 


(i) a? + 4a-12, а? — 5a + 6 whose GCD isa-2 | 


(ii) х*- 27а3х, (x – За)? whose GCD is (x — За) 
Sol: 
(i) Let f(x) = a? 4a- 12 
g(x) = а2- 5а+6 
Given GCD =а-2 
We know f (x) x g (x) = LCM x GCD 


: _ fxg) 
. LCM = Eo | 
- (а?+4а-12) (a! –5а+6) 
a-2 
— (0+6) (а-2) (а-3)(а-2) | 
4 3) Ш 
^. LCM = (a-2) (a - 3) (a+ 6) 
(ii) Let f(x) & – 27а3х 
= x(x? - 27а3) 
= x (x? - (3a)’) 
= x (x -3a) (x? + Зах + 9a?) 
g(x) = (х- За)? 2(x- За) (x- з) | 
Given GCD = (x - За) 
We know f (x) x g(x) = LCM x GCD 
тем _ LXE 
2 LCM = Gan 


x(x—3a) (x? +3ах+9а?) (x— 3a} { 





х-За 
х LOM = x (x5 + Зах + 9a?) (x - За)? 


3. Find the GCD of each pair of the following 


polynomials 
(i) 12 (x* — x°), 8 (x* — Зх? + 2x?) whose LCM 
is 24x? (x — 1) (x - 2) 
(ii) ( + y), (xt + х2у2 + у?) whose LCM is 


GP + у?) (х° + xy + y) 
501: 
G Let f (x) = 12 (х? -x?) 
= 12x (x-1) 
g(x) = 8(x*- 3x? + 2х2) 
= 8х2 (x?- 3x 2) 


в 
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= 8x?(x- 1) (x-2) 
Given LCM = 24x? (x - 1) (x - 2) 
We know f (x) xg (x) = LCM x GCD 
f (х)хв () 
LCM 
12x? (x-1) x 8x? (x—1) (x-2) 
Ы 24% (x-1) (x-2) 


^ GCD = 


GCD = 4х? (х-1) 
(ii) Let f (x) = x2 & y? 
= (x+y) @?-xy+y) 
g(x) = х*+х?у?+у* 
Given LCM = (X +y’) (х2 + xy +y’) 
М _ fxs) 
/. GCD = mE 


Gy )otexty ey!) 
(жу?) (а xy у?) 
(x? -ayty*) (x? +ху+ y!) 
xtay+y? 
х?- ху+ у? 


и 


! 4. GiventheLCMand GCD ofthetwo polynomials, 


find p (x), q (x) find the unknown polynomial in 
the following table 


(x*- у) (х? 





Sol: 
(i) Given LCM = а? - 10a? + lla + 70 
ССр = а-7 
p(x) = a°- 12а+ 35 
Now p(x) x q(x) = LCM x GCD 
LCM x GCD 
р(х) 
(а? —10а? +11а+70) (а-7) 
а*—12а+35 
(a— 7)(a—5) (a * 2)(a— 7) 
т (a-7)(a-5) 
= (а+2) (а-7) 


q(x) = 


^ а) = 
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Gi) Given LCM = (x? + y?) (x* + xy +y’) Ч 





(х2 ну?) (хуну) (ху) 











GCD = х - 
ме (xt - y!) (x? + у*- ху) 
а(х) = G*-y) (х + Y -xy) SAC EN | 
Now p(x) х q(x) = LCM x GCD _ =) (к +ху+у)(х -ху+у) 
= 4 муг? 4 vy? 
LCM x GCD (х* - y) G^ + y? —xy) 
“POD = GG = +ху+у 

RATIONAL EXPRESSIONS 
і P(x) р 
ı @ A polynomial is called a rational expression if it can be written in the form PIC q(x) #0. i 
р ' 
| © А rational expression is the ratio of two polynomials. Е 
р i 
i @ A rational expression £s is said to be in its lowest form if GCD [p(x), q(x)] = 1. 
р qG ' 
| € Anumberthat makes a rational expression (in Из lowest form) undefined is called an Excluded | 
! value. І 


Reduce the rational expressions to its lowest | 
form. 


7р-2 
‘The expression PE УЧ is undefined when 
8p -13p45 


8р2 + 13р +5=0 
that is, (8р + 5) (p + 1) = 0 





16 
х? +8х+16 





-5 -5 
pub 1. The excluded values are zat- 1. 


a 5-3 x=3 1 iii 
Шот == a = en х 


3-9  (x43)x-3) х43 4 . 
20 +120+1 = 
Äe (ERAYN-Ay 2-4 Here x for all х. Therefore, х 1. 








(i) хї+ёх+16 (кх > x44 Hence, x^-- 140 for any x. Therefore, there can 
! be по real excluded values for the given rational 
Find the excluded values of the following x 





: ыг expression 7 —. 
expressions (if any) xL 


@ E89 фр-212 що Thinking Corner 
8x 8p -13p45 ^41 


$ 











Sole 1. Arex?—1 and tanx= rational expressions? 
“Бах: мо 
8х | 


2 x410 . 2. The number of excluded values of 
‘The expression is undefined when 8x = 0 
8x 0х+8 is 


or x = 0. Hence the excluded value is 0. х +82 —9 








7p42 





990 8р? +13р+5 
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OPERATIONS OF RATIONAL EXPRES 


№ Exercise 3.4 








1. Reduce each of the following rational expressions | 
to its lowest form 








(x1) (x-1) 
х(х+1) 


х-1 
de 
(x-9)(x-2) 
(x-2y 
9x (x49) 
x(x? +8х—9) 
9х (x9) 
х(х+9) (х-1) 
9 
xl 
(р-8) (р+5) 
2р(р? -12р+32) 
(0—8) (р+5) 
© 2p(p-8)(p-4) 
LPs 
© 2p(p-4) 


x-9 


х-2 





ч 2-3р-40 
(iv) 5 E: = 
2р’—24р’+64р 





1 2. Find the excluded values, if any of the following 
expressions. 





(i) 











x A БЭР 

= —— — Which is undefined 
7-25 (у+5)(у—5) 
wheny--5andy-5 


2. Excluded values = - 5,5 





Gi) БЕ ЖЕ = ——'___ isundefined 
t. -5t-6 (t-2)(t-3) 
whent-2andt-3 


2. Excluded values are 2 and 3. 


х?+6х+8 | (х+2)(х+4) 
x 4х2 (х+2) (x-1) 
х+4 


— — is undefined when x = 1 
ха 


(iii) 


И 


^. Excluded value is 1. 


x-» 
x (x? +x-6) 


5 x'-27 
(iv) +x? -6x ^ 


23) 
= G3 Кыен) 3) css) is undefined 
х(х+3) (х-2) 


when x= 0, х= - Запіх= 2 
-. Excluded values are 0, - 3, 2. 














p(x) r(x) 


If лапа ET are two rational expressions, their product is 


а(х) 
е 1 2) ang 1 


q(x) s(x) 


@ For addition and subtraction of two rational expressions, by taking the LCM of denominators, 


we get the simplest form. 


and —— are two rational expressions, their quotient is 


р(х) r(x) _ p(x)r (x) 


аб) sQG) 40950) 


р(х) т(х) _ р(х).5(х) 
q(x) s(x) 40904) 
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№ Worked Examples 69659, 
3 7 = ———— ұн 


27у 3x-12 








Breadth =? 


Area 





(i) Multiply у by 
y 


4p? 


4 
х-1 





2553, 
Length = "yg um 





(ii) Multiply 

















501: Ew " Area 
à) Sox es Breadth = length 
9y му 
Е мо 2-1 x'xb (х41)(х-1) 
Gi) xi = x 
х-1 a'b х-1 ахь 
А 
= Men) Rectangle 
b 
| g p (x-4) (x3) 
ЕЯ Divide: _ Qx-12) 
x М Ж Е х-3 
(i) 3 3 
$ (x—4) (x3) 3 
х-4 = AU 06 
+ 3(х-4) (х-3) 
х+4 : 
ӨХ r3 = = 
e E ! | x-3 
-2x-l 3x 11x-4 
k Ifx>yandif 





4 4 
7х _ Мх T a 











TL ey 
зу У Td 2(x+y) 
m 
wy X16 х-4 (х+4) (x-4) (x44 x-y 
(ii) + = х 
х+4 x44 (х+4) х-4 
=х+4 

aa 16х7-2х-3 8х? +11х+3 
Gi) дат eiii 





léx-2x-3  3х7-11х-4 
enm. Omar mundi нии 
Зх? -2х-1  8x'411x43 
(8x+3)(2x-1) (3x41) (x-4) 
= 1 

(3х+1) (х=1) (8x43)(x41) 


base = (х + у) (х+у) ш 


_ Qx-D(x-4) _ 2x!-9x44 
(x-1)(x+1) x-1 


rogress Check Triangle 


1. Find the unknown expression in the following 2(x+y) 
fi Altitude h= ———— m 
gures. х-у 
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Base b = (x + y) (x- y) m 























Area = 1/2 bh 
2(х+у) 
=; керв) LÀ 
= (x+y)? m? 
№ Exercise 3.5 
1. Simplify 
@ 4х?у | 6xz 
20y* 
P = 2 3 -12 
(i) P 10р+21 p +p 32 
—3) 
(iii) - 
Sol: 
3, 
à) xe 
„у PDo-10p421 | pc p-12 
(i) —— ——— x — 
p-7 (p-3) 
(p-7)(p-3) „(р+4)(р-3) 
(р-7) (р-3) 
= р+4 
з a 5p 6(1-2) 
Gi) 56 „8—12. 2 238 
41-8 10 40-2) 10r 4 
2. Simplify 








(i) 
Sol: 
@ x x4 9x! —16у? 
SERA 2x? +3х—20 
х+4 " (3x)? -(4y)* 
7 Зх+4у 2x? +8x-5x-20 


Зх? +9ху+бу 


04 JGR 49) 
7 3x+4y (2x—5) (х+4) 
_ 3x—4y 

2x-5 


е 
Е 








Gi) x-y 5 x +2ху+у? 
Зх? +9ху+бу* x-y 

_ Goi tayty) + 
Gxt6y)(x+y) | Ge )x- у) 

_ хїжхужу! 
3x+6y 
х+ху+у? 

С 3(x+2y) 


3. Simplify 
А а? +ба+5 





Ja +7а+6 -5а-35а-50 


a D 43b-28 02—49 
(ii) +. 
844544 b -5b-14 


Gii) 5 


(iv) 


Sol: 
2 
w 2a +5а+3 





E а +6а+5 
2а +7а+6 —5а’ -35а-50 
_ 24 +5а+3 -5(а +7а+10) 


2a! +7а+6 а? +ба+5 
(@а+3) (441), -5(a+5)(a+2) 
= а+3) (+2) (а+5) (а+1) 
=-5 
di) #+3- 8. 27-48 
b +45+4 -58-14 
буйд 28. b -5b-14 
Яна” Ы-49 


_ 6+7 6-9 (6-7) 6+2) 
7 +2) (6-7) (6+7) 


b-4 
~ 6+2 
2a X2 х-х-6 
00) — + = 
У 12у 
_ х+2 12y 
4y x-x-6 








ё хөв Dy _ 
7 4y (х-3)(х-2) 
Зу 
25-3 
Gv) 125-22048 | 30 20-8 
3t 22 +4t 
2(67—11t-4)  2t(t42) 
Е 3t “SP «2-8 
2(3-4)Qt-1 — 21042) 
m 3t i (3t—4) (1-2) 
4(2t-1) 
= 3 
2 = 2... за... 
4. If x= LL and y = E find the 
value of х?у?. 
Sol: 
. а? +3a—4 
Given x = E um 
(a-4)(a—1) 
= 73(d-1) 
(а+4) (a- 1) а+4 
= 3(a+l)(a-1) — 3(а+1) 
Бе a *2a-8 | (a*4)(a-2) 


242 -2а-4 | 2(а4--а-2) 


ann | 


Unit - 3 | ALGEBRA 


(a4-4) (a—2) 
2(а-2)(а+1) 
(a+4) 
2(a41) 


2 —2 
—_— (кө) 1 а+4 | 
3(а+1) 2(а+1) 
“(ам [2+9 
“| Заал) (a+4) 
(2+4 Aa? 4 
9(а+1 (a+4 ^ 9’ 




















5. If a polynomial р (х) = x^ — 5x – 14 when divided 


by another polynomial q(x) gets reduced to аг, в 
x42 
find q(x). 4 
501: 
р(х) = x! - 5х – 14 ап given 
Р(х)+а(х) = х-7 
х+2 
E mg 
ч x42 
є qi) = (2? 5x14) 822) 
д q(x) = (Х7-5х 27) 
(х+2) 
= (х-7 2)х—— 
(х-7) (x+ * 7 
= (x+2)? 


q(x) = x?+4x +4 


à . 


“ADDING AND SUBTRACTING RATIONAL EXPRESSIONS 





12x+4 


x +20x +36 
x'—3x-28 


ВИ Find х -3х-28 
501: 
х? +20x+36 x 12x44 
X!-3x-28 x!-3x-28 

(x? +20x +36) - (x^ 12x +4) 
x!-3x-28 

8х+32 8(х+4) 8 
x-3x-28 | (х-7(х44) х-7 








: 1 1 1 
Simplify + = 
x 


75x46 x°-3x+2 х'—8х+15 
Sol: 
1 1 1 
2-56 3+2 42-8х415 
- 1 g b i 
(х-2)(х-3) (х-2)(х-1) (х-5)(х-3) 
(x-1) (x-5) + (x-3) (x-5)- (x-1) (x-2) 
a (х—1)(х—2)(х—3)(х—5) 














_ (х®—6х+5)+(х*—8х+15)—(х*—3х+2) 
E (x-1)(x-2) 0-3) (x-5) 


4 л 


129 
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2 х? -11х+18 42) _ 20х-5)(х45) 
> (x-1) (x-2) (x-3) (x-5) x-3 70 (x-3)(x45) 
Е (x-9)(x-2) Бы 2222.3. 
© (œ) (x-2) (x-3) (x-5) apu 
_ 2-5-5 _ 2x-10 
(4-9) ий х-3 х-3 


© G-D6-3) (x-5) 
№ Thinking Corner 
(7 Progress Check Teas ov РРА 


1. Write an expression that represents the perimeter ' 1. The sum of two rational expressions is always а 











of the figure and simplify. f rational expression. 
х+1 : me 
age м ont | 2. The product of two rational expressions is 
^ always a rational expression. 
; True 
546 ‘Bi Exercise 3.6 | 
1. Simplify 
: x(x*l х(1-х) 
m 214 x+1 £6 ! и 
Perimeter= at — E х-2 х-2 
3x y E x’ : 
2(х)+(х+1)3х+6 (3) ! Gi) x*2 x-1 
= Зх? 
_ 2х+3х? +3х+18 : (ii) — 
Зх? i ти ч 
3 ol : 
- 3x +5х+18 a x(x+1) x(l-x) 
3x! @ ——+ 
х-2 х-2 
2. Find the base of the given parallelogram whose = sered) 
в Qoo Ax +10х-50 | ia 
perimeter is — (х—3)(х+5). , х[х+1+1-х] 
х-2 
5 х(2) 2х 
—m E M 0 
x-3 Fx х- 
H (ii) х+2 х-1 
b=? х+3 x- 
! (х+2) (х2) * (x-1) (х+3) 
2 = l 
Federa 27 10850, (3) -2) 
(x—3) (x45) 4 и 
x —4+х +2х-3 
4х? 410x—50 = (xe3)(x-2) 
20-5) = ——— —— 
GB) = "зе 


С 
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Ix? -2х-7 р 20 (P-2x40) — 
7 (х-3)(х-2) 7 (x*D(x-D 
Зил x (x-1)? 
Gin — ее 
(х- 1-х 
Bái х+1 = lex 
my 3. Subtract = + from 247 ex +3 
(x-y) G^ xy у?) х +2 (x +2) 
= 501: 
EE: 2x443 10 _ 20443 (+2) 
=x +ху+у (52427 x42 (x? +27 
2. Simplify _ 2x +x°43-x7-2 
4 (x7 +2) 
E 2x41 
7 (x +2) 





Sol: 








à (2х+1) (x-2) _(2x° -5x +2) 
х-4 х-4 
(2x41) (x-2) - (2x—1) (x-2) 
» х-4 
(х-2)(2х41-2х-1) 
= х-4 
(х-2) (2) 
= x-4 
_ 2(x-2) 
xa 
ap 35 ^+ 
х°-1 х-1 
4х х+1 


= (х41)(х-1) x-1 
4х-(х41)(х41) 
(х-1)(х-1) 
4х- (x! +2х+1) 
(х+1)(х—1) 
Ax-x!-2x-1 
(0 (х41)(х-1) 
=x? +2x-1 
(х+1) (x-1) 


4. Which rational expression should be subtracted 





x42? E —2х+4 





= _ 4x42) _ 3 
(х+2)(х? -2х+4) (х-2х+4) 
444-3 _ х+1 


(G3-2x44) 2x44 

















9 2х— 2 
ЯНАГ Wat aep. к. 28 
es] 2x41 А-В А-В 
501: 
2х+1 2х-1 
Given А = 7 = 
2х-1 2х+1 
We need to find ——— 28 
А-В А-В 
Idussindüys N 
А-В (А+В)(А-В) 
_ А+В-2В 
(А+ B)(A- B) 


2 























Ч А-В a t 
(А+В)(А-В) A+B 
Now ALBE 2х+1 2x-1 
и 2x-1 2х41 
_ (хэ! +x- 
С (2х-1)(х-1) 
_ Ax’ +4х+1+4х*-4х+1 
n 4x! -1 
8x 42. 2(4x +1) 
А+В = ^ = 
4x -1 4x —1 
222285 tL йм 
А-В А-В — А+В 2(4x 41) 
6. НА=_^,В= ын , prove that 
xl xl 
(А+ B) +(А-В)? 2 2(х +1) 
А x (GT 
B 
Sol: 
1 
Given, A — -= A 28 
х+1 xl 
2, -pB 2041 
To prove: A+B) +(A=BY _ plc 
А/В х(х+1) 
Simplifying (А+В (А-В)? 
AIB 
_ AH +2АВ+ В? + А? -2АВ+ В? 
А/В 
_ 24! +28? 
С А/В 
В 2 2 
= 2—(A°4+B 
= P ) 
2 2 
2 2 x 1 
Мом А? + В^ = | ——| *|—— 
х+1 х+1 
„і 
“(хар 


1 


ЇЕ 

(а) 
+1 

2 Q^ +1) 


x(x4 1) 


xl 
(x41)? 








Ba. ык 
“^ 2—(A°+B 
x ) 


| 


Непсе ргоуе4. 





(>) 





10*^ Std | MATHEMATICS 

7 7. Pari needs 4 hours to complete a work. His friend 

Yuvan needs 6 hours to do the same work. How 

long will the job take if they work together? 

Sol: 

Let the work done be х” 

Pari needs 4 hours and Yuvan needs 6 hours 

x 


1 
Work done in 1 hr by Pari = T ofx= z 


Work done in 1 hr by Yuvan = : оЁх = 5 


<. Work done by both = Ema] 
4 6 


-. Time needed to complete the work together 


12 ї 
= nas = js = 2 hrs 24 minutes. 


8. Iniya bought 50 kg of fruits consisting of apples 
and bananas. She paid twice as much per kg 
for the apple as she did for the banana. If Iniya 
bought $ 1800 worth of apples and 600 worth 
bananas, then how many kg of each fruit did she 
buy? 

Sol: 

Let the weight of Apples be 'x' kg. 

Let the weight of bananas be ‘y’ kg. 


Given х+у= 50 we (1) 
1800 (2) з 2 
—— = —|2 -=- 
x у F 
3y = 2x 
3 
2 х= wa (2) 
2 У 
Substituting in (1) 
E учу = 50 
2 
5у = 100 
100 
= —=20 
" 5 
Substituting in (2) 
x = 3:00) =30 
2 


-. Iniya bought 30 kg of Apples and 20 kg of bananas. 
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SQUARE ROOT OF POLYNOMIALS 





Key Points 





Ф The square root of a given positive number is another number which when multiplied with itself is the 
given number. 
| @ The square root of a given expression P(x) is another expression Q(x) which when multiplied by itself 
| gives P(x), that is Q(x).Q(x) = P(x) 
: ыг Square root of a given expression can be found out by using Factorization method and Division method. 























E Worked Examples : = Visa бао 
Find the square root of the following = УЗх (К+) (v5x+1) 
expressions. 
= [/5х+1 3i 2 
(i) 256 (x-a)? (x — b)* (x — 0)" (x - d)? (seres e e) 
14445219 У? «(5 +1]х+2 = Мх? +2 5x e x2 
GD зүүг gh" = Vx(x +2)+1(x +2) 
501: = (У5х+1)(х+2) 
O ре (хах) а) 
а ре" Ы ҮЛЭГ 
= 16|(x- а)* (x - Б)? (х - o)* (x - d 
Ж 144a* p c! 4 а*Б®с* = eren 
Gi) 81f" char 23 | fe^ - x(Vax+v2)+2 (+) 
Find the square тоша the following = (xt 2)(V3x+ v2) 
expressions ‘Therefore, 
(i) 16x? 9y? — 24ху + 24x — 18y +9 
Gi) (6x? + x—1) (3x? + 2x - 1) (2x2 + 3x +1) Я o penes] 





iii 5x? (43-10) x 2 || 5х? 25 x2 
= M ман ma | = ее oen en 


Sol: m [Aen (V2) 
G) lox? +9? -24xy  24x-18y +9 


= Аа езу 7203) C3) 21-3998) 424298) 
= V(4x-3y +3} 


= |4x-3y +3] 1. Is x? + 4х + 4 a perfect mna? 
x? +4x+4=(x + 2)! itis a perfect square. 











GD (6x? +х- 1032 +2х—1)(2х* 3x1) 
= VGx=1)(2x +1)(3х—1)(х+1)(2х +1)(х +1) 
= |(3х- 1) (2х+1) (х+1)| 


2. What is the value of x in Зух = 97 
зух =9; Ух =9/3=3; х-9 





(iii) First let us factorize the polynomials 3. The square root of 361х%у? is — . 
АЕ (48 io)se v2 Square root of 361 x*y? = |19 x?y| 





» 
(зз) | 
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Оу Е Е 
4. Ja'x! +2abx+b? = . 





Ма? х? +2abx+b? = (ах +b) = ax + b| 

5. If a polynomial is a perfect square then, its 
factors will be repeated number of times 
(odd/even). 
Even 


ЇН Exercise 3.7 


1, Find the square root of the following rational 
expressions 


n 400x* y" z'5 
(i) Ў 
100x" y 


7x e 24x42 









(i) 





х+ 

2" 16 

(iii) 121(a+ b) (x+ Ууф: f 
81(b— c)' (a-b)? (b— c)* 

Sol: 

A „1216 


(i) Square root of Мише _ 
100x* y*z* 


_ 400x* у? 25 = Aytz? 
“(| 100 (х 


иг 
F3 


= 2 











7x? +2V14x +2 


Леа 
2 


(i) Square root of 





72 +2\Л4х+2 
= 742+ Л4х+ 


= ere + ree 7 22 
= Мх xe A2) Ma (7x 2) 
= (eS) e) 


14x42 


2 





= (Vr) 
Жар 
2 16 
m = 
= x°-—x-—x+— 
4 4 16 


Ш 


n 
— 
х 
! 
ale 
——- 


7x? 424 Mx 2 


giiel 
16 


(+2) 


(х-1/4) 


(V7x+ v2} 


(4х-1) 


2 


4х-1 









121(a+b)* (x + y)? (b- cf 


iii) 8 dá 
(iii) Square root o ae- ab) (8-2 


121 (a+b)? (x+ y) (b-c)? 
81 (b-c) (ab) (5-0) 


— 


121 (a+b) (x+ y)? 
81 (a-b)? 





п 
9 


(a+b) (x у)* 
(a-b) 











| 2. Find the square root of the following 
{ (i) 4х?+20х+25 
(ii) 9х2 – 24xy + 30xz — 40yz + 2522 + 16у? 
1.2 
х а 
(iv) (4x? - 9x + 2) (7x? — 13x - 2) (28x 3x - 1) 
(v) (= Аан 8 нө” ны) 


(ш) 1+ 
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Sol: 
(i) Square root of 4x? + 20x + 25 


Мах2 + 20х +25 = Jax? + 10x + 10x + 25 





= х@х+5)+5(@х+5) 
= \2х+5) @х+5) 
= ү0х+ 5)? 

* Jat 200028 = 0+5] 


(ii) Square root of 
9x? - 24ху + 30xz - 40yz + 2522 + 16y? 
Rearranging the terms 
9x? + 16у? + 2522 - 24xy - 40yz + 30xz 
= (3x)? + (- 4y)? + (52)? +2 (3х) (- 4у)+ 
2 (- 4y) (52) +2 (3x) (52) 
= (3x -4y + 52)? 


2 9х2 -24xy - 30xz — A0yz 4-252? +16? 





(3x—4y+5z)? 
[зх - 4y + 52] 


Bis 1:5, 
(iii) Square root of | ej +2 





N En 
Ow x x 


! 

* 
NI 
> 
тр 
то 
x 
—— 
ИР 
=F 














(iv) Square Root of 
(4x? - 9x + 2) (7x? - 13x - 2) (28x? - 3x - 1) 
4x?-9x4+2 = 4x! -8х-х+2 
= 4х(х-2)-1(х-2) 
= (4х- 1) (x -2) 
7х2 - 13х-2 = 7х2 - 14х+х-2 
= 7х(х-2)+1(х-2) 
= (7х+1) (х- 2) 
28x? - 3x- 1 = 28x! -7x + 4x - 1 
= 7х (4х- 1) e 1 (4x - 1) 
= (7x+1) (4х-1) 
^J —9х+2) (7x? -13x-2) (28x? -3x-1) 








- (4-1) (х-2)(7х-1їх-2)(7х41)(4х-1) 





Don 
= Vax- (x-2) (7x41? 


= |(4x- 1) (x-2) (7+ 1)| 


(v) Square root of 


эх 417 хал [3 axa2 |45202 
6 2 3 3 


241417 сар = 122 +1746 
6 6 
12x? +9х+8х+6 
6 
3x (4х+3)+2 (4х+3) 
6 
(4х+3) (3х+2) 
6 
3x +8х+4 
2 
За? +6х+2х+4 
2 
3x (х+2)+2 (х+2) 
2 
(x42) (3x 42) 
2 
Ax! +11х+6 
8 
Ax! +8х+3х+6 
3 
Ax (x42) -3(x 42) 
3 
(x42) (4x3) 
3 


5 | а 32 4x42 [452+ 02 
6 2 3 3 


" вшин (х+2) (3х+2) (х+2) (4х+3) 
6 2 3 


3 захаа 
2 











(4х--3) (x2). (3x2) 
36 


Ї [(4х+3) 6-2) 8x2) 
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FINDING THE SQUARE ROOT OF POLYNOMIAL ВУ DIVISION METHOD 


Find the square root of 64x* - 16x? + 17x? - 2х+1 








Sol: 

8х2 -х+1 

8х? | 64х*- 16х? 17x? -2х+1 
бах? (-) 
16x? -x - 16x + 17: 
-16+ x? Q 
16х2 - 2x +1 16x? - 2x +1 
16x? - 2x + 1 (-) 
0 

Therefore, J64x* —16х? 173? —2х+1 


= |8x?-x +1] 


Find the square root of the expression 


у 


4 A y 
42 +205 4132592549 
у y х 











245-32 
s d x 
2 
2х |422 420% 413-302 497^ 
y y x x 
4x? 
= © 
ая 202 413 
y 
203 +25 о 
2 
12-30 +920 
+410 12 юм? 
2 
RTARTA 
х х 
0 
Hence, 43574207 413-302 +9 
y y x 





Г № 
136 





! If 9x* + 12x? + 28x! + ax + b is a perfect square, 


find the values of a and b. 


Sol: 
3х2-2х-4 
3х2 | Ox? + 12х34 28х2 + ax +b 
9х (-) 
6x? + 2х 12x? + 28x" o 
12x5 + 4x? 
6х? +4х+4 24x! + ax +b 
24x? + 16x + 16 (-) 





Because the given polynomial is a perfect square 
a-16=0,b-16=0 
Therefore, а = 16, = 16. 





1. Find thesquare root of the following polynomials 
by division method 
(i) x*— 12x? + 42x! - 36x +9 
(i) 4x*— 28х3 + 37x? + 42x +9 
(iii) 16х* + 8х2 +1 
(iv) 121x*— 198x° — 183x? + 216x + 144 
501: 
0) x*-123842x!-36x +9 


x!-6x43 


xt- 12x? + 42x? - 36x +9 
4 


х (-) 





2x? - 6x - 12x? + 42x 
= 12x? + 36x? Q 
2х? - Dx «3 6x? - 36x 4 9 
6x? - 36x 4 9 (-) 
0 


Vx! 1238 +4252 -36x49 = |x? - 6x +3] 


Gi) 45-285 + 37х2 + x49 


anm 


2х? -7х-3 
2х2 | 4х - 288 + 37x? +42х+9 
ах! (-) 
Ax? — 7х — 2853 + 37x? 
— 28) + 49x? Oo 
4х? - Mx - 3 -12x +42х+9 


- 12х2*+42х+9 (-) 





NAx! —28x° +37? +42х+9 











= | 2х2 - 7x - 3 
(iii) 16х + 8x? +1 
Ax +1 
4х2 | 16х* + 8x2 +1 
16х* (-) 
8x? +1 8x1 
8x7 +1 о 
0 
М16х* +87 +1 = [4х2 + 1| 
Gv)121x* - 198х° - 183х2 + 216х + 144 
11x? - 9x - 12 
11x? | 12154 - 1983 - 183x? + 216x + 144 
121x* (2 
22x? - 9x = 1983 - 183x? 
-198x? + 81x? (-) 
22x? - 18x - 12 - 264! + 216x + 144 


-264x! + 216x 144 (-) 





0 





Vi2ix' 21988 1833? +216х +144 = 
[rix - 9x - 12] 


2.Find the square root of the expression 


у? 








E 30542731254 
p s ү 


501: 
GE apio с 
ў х 
2 2 
102 427-102 4% 
yoy хх 
ae 
ГА Q 
-10 +27 
y 
-10*425 9 
у, 
2-102427. 





2 2 х 
0-10 427-102 +2 ся 
У y, x x 





3. Find the values of a and b if the following 


polynomials are perfect squares. 
(i) 4х*- 12x) + 37x? + bx +a 
(ii) ax* + bx? + 361x? + 220x + 100 


501: 
G) 
2х2 -3х+7 
2х? | 4x*- 12х° + 37х2 +bx+a 
ад © 
4x? -3x = 12x? + 37x? 
- 12x? + 9x? (-) 
4х? - 6x+7 28! 4 bx +a 
28x? - 42x +49 (-) 





Since, the given polynomial is a perfect square 
Ь +42 = 0, а-49=0 
а= 49, Ъ = - 42. 


Gi)  Letus write ax? + bx? + 36152 + 220x + 100 in 
the reverse order as 
100 + 220x + 361x* + bx? + ax* 
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Now, finding square root 





10 + Hx 12x? 
10 | 100 +220x + 361x + bx?  ax* 
100 ©) 
20 + 11x 220x + 361x? 


220x + 121x? (-) 





240x? + bx? + ax* 
240x? + 264x? + 144x* 


(b - 264) x? + (а- 144)x* 


20 + 22x + 12x? 
(-) 





Since, the given polynomial is a perfect square, 
b-264=0,a-144=0 
2 а= 144, b= 264 


4. Find the values of m and n if the following 


expressions are perfect squares. 


н 3 
(i) 3 б үл АЛ ын 


х х 
ii) xi 3 2 
(ii) x*—8x" + mx” + nx + 16 


Sol: 
@ 














Since, the polynomial is a perfect square 








m+12 -0n-4-0 
S =-12 n=4 
Gi) 
8-84(75| 
х2 |xt-8x +m? nxe16 
х С) 
—8х? + тх? 
-8X +160 (-) 


(m 16)? + пх+ 16 


т-16 
(m - 16)x? - 4(m - 16)x + (52) 4 


[n 4 (m- 16)х+ e (t6 





Since the polynomial is a perfect square, 
n+4(m-16) = 0 


(т-16)° 


and 16- =0 


7 64- (m- 16? =0 
(m - 16)? = 64 
m-16=8 

m= 8+ 16=24 
т = 24 


г. п+4 (24-16) = 0 


п+4 (8) = 
п+32 = 
п = -32 
m = 24, п=-32 
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QUADRATIC EQUATIONS 





An expression of degree 2 is called a Quadratic expression which is expressed as p(x) = ax? + bx + c, 
a * 0 and a, b, c are real numbers. 


The values of ‘x’ such that the expression ах? + bx + c becomes zero are called roots of quadratic 
equation ах? + bx + c = 0. 


If & and B are the roots of a quadratic equation ax? + bx + с = 0, then а +В = — b/a and ар = c/a 
x? — (sum of the roots) x + Product of the roots = 0 is the general form of the quadratic equation 


when the roots are given. 


№ Worked Examples ! 


Find the zeroes of the quadratic expression 
x! + 8х + 12. 
501: 

Let p(x) =x? + 8x + 12 = (х+2) (x +6) 
p(-2)=4-16+12=0 
p(-6) = 36 -48+12=0 

‘Therefore, 
— 2 and - 6 are zeros of p(x) = х2 + 8х + 12. 


Write down the quadratic equation in general 
form for which sum and product of the roots 
are given below. 


(i) 9,14 (i) - 5 : 
T 2 1 заа 
(iii) - Заа 
501: 


(i) General form of the quadratic equation 
when the roots are given is 
x? — (sum of the roots) x + product of the 
roots =0 
xi-9x 414-0 


7\ 5 
Gi) eC Deis 2х2 +7х+5=0 


d) 2-1-21-41-11- 
5 2 
10x? +6x-5 _ 9 
10 
Therefore, 10x? + 6x-5=0 


5 b 
Ф ах? + bx + с 0 can equivalently be expressed as х? + zs +2 =0 








а 


$ Find the sum and product of the roots for each 
of the following quadratic equations: 
(i) x? +8x-65=0 Gi) 2х2+5х+7=0 
(iii) kx? – х - 219 = 0 


Sol: 

G) х2 + 8x-65-0 
«+В = – 8; 

ap = - 65 

Gi) 2x! «5x4 7 20 
5 
a+ß =-->; 
8--2 

7 

ap == 

8 2 


Gii) la? - Ex - 219 = 0 
a=k, b=- с= -2 





b 4) 
a+ = EY! ok 
8 а k 
and of = © 
a 
3 
= да 
k 


1. Determine the quadratic equations, whose sum 
and product of roots are 





л 


@ —9,20 


-3 
(iii) 


Gi) 2,4 


w 


yet (iv) -(2- ay, (а + 5)? 








139 
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Sol: 
(i) Given sum of the roots = – 9 





0) х+3х-28=0 
Comparing with ах? + bx +c = 0 


product of the roots 220 a=1,b=3,c=-28 
General form of the Quadratic equation is 5 b 3 
x! - (sum of the Roots) x + product of the 7. Sum of the roots = — p^ qe 3 
Roots = 0 28 
x £9x 420-0 product of the roots — a т =-28 
а 


(11) Given sum ofthe roots = 5/3 
Product of the roots = 4 
General form of the Quadratic equation is 
x! - (sum of the roots) x + product of the 
roots = 0 


Gi) х+3х=0 
Comparing with ах? + bx + c = 0 
а-1,5-3,с-0 
3 "^. Sum of the roots = — 
20Х7-5/3х44-0 
Simplifying 3x? - 5х+12=0 
(iii) Given sum of the roots = - 3/2 
-1 





product of the roots 1 10 
General form of the Quadratic equation is (i)34— = > 
x? - (sum of the roots) x + product of the то 
roots = 0 1 10 
3----ү- 
х2+3/2х-1=0 "E 


2 NM 
2x + 3x-2=0 За? +а- 10 = 0 is a quadratic equation in ‘a’ 


(iv) Given sum of the roots = - (2 - a)? A=3,B=1,C=-10 
product of the roots= (а +5)? : В 1 
General form of the Quadratic equation is ^. Sum of the roots = — АС” 3 
x? - (sum of the roots) x + product of the 
roots =0 : C 10 
Aa e Qa at +50 product of the roots = АС Ө 


(v) 3y!-y-4-0 is a quadratic equation in ‘у’ 
Comparing with ax? + bx + c= 0 
^ а=3,Ь=-1,с=-4 


2. Find the sum and product of the roots for each of 
the following quadratic equations 


(i) х2+3х-28=0 (ii) х2+3х=0 3 18 
1 10 Sum of the roots = —— 2—— = = 
(iii) 3+- = — (iv) 3y?-y-4=0 a 3 3 
a a 
Sol: И 


product of ће roots = 


ala 


E 
— Mie mr 3 


SOLVING A QUADRATIC EQUATION 





f? For solving a quadratic equation, we are using different methods, namely 
(i) Factorization method 
(ii) Completing the square method and 
(iii) Formula method. 





© Formula for finding roots of a quadratic equation ax? + bx +c =O is x= 
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Й Solve2x? - 2V6x «3-0 
Sol: 

2:3 26x 3 = 2? — бх- Mox +3 
(by spliting the middle term) 





Now, equating the factors to zero we get, 


(v2x-V3) (2x- 43) -0 
Vax- 43 = 0 or хД =0 
Ух = Уз or Хх = В 


‘Therefore the solution is x = Ка 5 


КА 
№ Solve2m? + 19m +30 - 0 
Sol: 
2m? + 19m + 30 





22 + 4m + 15m + 30 

2m(m +2) +15 (m + 2) 
= (м +2) (2m + 15) 

Now, equating the factors to zero, we get, 


m+2=0 
=> m=-2or2m+15=0 
-15 
We get, mer 


‘Therefore the roots are - 2, =. 


Some equations which are not quadratic can be 
solved by reducing them to quadratic equations 


by suitable substitutions. Such examples are 


illustrated below. 


Solve x! - 13x7 + 42=0 


Sol: 
Let х =а. 
Then, (x)? - 13x? + 42 = а? – 13а + 42 
= (а-7) (8-6) 
Сіуеп, (а-7) (а-6) =0 > a=7or6. 


Sincea=x?,x7=7 > x=+V7 or 
2=6> х=+\6 
Therefore the roots are x 5 57, 5 6 





® 


1 
becomes y4— = 
У 


> 2y-5y42-02 у= –,2 


Nie 


Li 


2 
E- 2 
х 
— 222 х=2х-2 => х-2 
*=1 


Ш 


=>2х=х-1 > х= -1 


Therefore, the roots are x = - 1, 2. 


4 Exercise 3.10 


1. Solve the following quadratic equations by 
factorization method 
(0 4х2 -7x-2-20 (ii) 3(p’-6)=p(p+ 5) 


Gi) /4(8-7) 23/2. qv) з? +7x+5V2 =0 
(у) 2x?- . -0 


501: 3 
(0 







4х (х- 2) + 1 (x -2) 
(x - 2) (4x + 1) 


I 
-. Solution: x= ——,2 


4 
3(p-6 = р(р+5) 
3p!-18 = р2+ 5р 

3p!-18- p?-5p = 0 

2p?-5p- 18 
2p? + 4p - 9p - 18 
2р(р +2) - 9(р + 2) 
(2p - 9)(p + 2) 
2p-9 
2р = 
^ Solution р = 


Gi) 


И 
= 


Ш 
ороо о о 


> р+2 
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(ii) Ja(a—7) = 32 


Squaring on both sides 
а(а-7) = 9(2) 
a^-7a-18 = 0 
а? - 9а+2а-18 = 0 
а(а-9)-2(а-9)-0 


(а-9) (а+2) = 0 
Solution is a = 9, - 2. 


Gv) — V2x? +7x+5V2 =0 
Vix? +2х+5х+5\/2 =0 
V2x? +V2 V2x45x4+5V2 = 0 


V2x(x-+V2)+5(x+2) =0 
(x+V2)(V2x+5) = 0 
х+\2 = 0, Узх+5 = 0 


х= -v2 Nix = -5 
5 
== АВ 
2. Solution PEJE 
(у) 2\0 
8 


16х2- 8х+1 = 0 


ale 


16x? - 4x - 4x+1 = 0 

4х (4x - 1) - 1(4x-1) = 0 

(4x - 1) 4х-1) = 0 
4x-1 = 0, 4x-1=0 
1 
х= — 
4 


1 

T 
та" 1 " 

г. Solution is x = 7 (twice) 


2. The number of volleyball games that must be 
scheduled in a league with n teams is given by 

п-п 
2 





С (n) = 


other team exactly once. A league schedules 15 
games. How many teams are in the league? 


Sol: 


where each team plays with every 








p- 
Given G (n) = тп 
No. о league schedules = 15 
2 
y EA 215 
2 
п?-п = 30 
n-n-30-20 
(n-6)(n+5) = 0 
п = 6-5 
Number of teams can't be negative 
^nz6 


SOLUTION OF QUADRATIC EQUATION BY COMPLETING THE SQUARE METHOD 


№ Worked Examples 





ШЕЙ Solve xà - 3x -2-0 
Sol: 

xi-3x-2 

xi- 3x 


2 
гэ) 


0 


to RHS) 


4) 


2 
1 : 
(Ааа [eo aim of »| to both sides) 


ЗГ 17 
2S = 
2 4 


(writing the LHS as complete square) 


a3 2 MZ 


> 2 2 
(142 





2 (Shifting the Constant 


(Taking the square root on both sides) 





х = a, у 
“8 2 
3 417 
g= Е (Solve for x) 
Therefore, x = 317 3-47 
EC @ 
БЕ Solve 2° - x- 1-0 
Sol: 
2х2-х-1 = 0 
"T 
2 2 
(+2 make co-efficient of x? as 1) 
225 al 
2 2 
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В 
4) 


‚тя 
х2--4|-| 5-4 
2 44 2 

9 

6 


== 
х 
! 
Ble 
ханаас 
Ш 


NN PE: 
qp REG 





Solve x? + 2x – 2 = 0 by formula method 
501: 
Compare x^ + 2x – 2 = 0 with the standard form 
ax? + bx + c = 0 to get 
a,b,c > a=1,b=2,c=-2 
Put a, b and c in the formula 
—b+Vb? —4ас 

28 2a 

Substituting the values of a, b and c in the formula 


-2 + Jay -4qQ) c2) 


2() 


—2 +2 
“Гар, - -1-43 


Therefore, х = -1443,-1-43 


we get, х = 


Solve 2x? - Зх – 3= 0 by formula method. 
Sol: 
Compare 2x? - 3x - 3 = 0 with the standard form 
ax? + bx + c = 0 to get 
abc > а-2,5--3,с--3 
Put a, b and c in the formula 


—bxNb! —4ac 


2a 
Substituting the values of a, b and cin the formula 


-(-3)(-37-4(2)(-3) 


х = 


weget, х= 











2(2) 
_ 32453 
4 
Therefore, x = Rm e X 


Solve 3p’ + 2,/5p —5 = 0 by formula method. 
501: 
Compare 3p? + 245p —5 = 0 with the standard 


form ах? « bx cz 0 
a=3,b= 345,62-5. 


—bt Vb – 4ас 
2a 
Substituting the values of a, b and c in the formula 


_ N52 Jes) 


t 
we ре 20) 
_ ~2v5+V80 _ 525 
6 3 
Therefore, x = 5 3 


3 


i Solve рах? - (p + q)? x + (p* q)? -0 


Sol: 
Compare the coefficients of the given equation 
with the standard form 
ах? + bxc = Ütoget 
a-pqbz-(p* q с =(р+а)? 
— bx – Дас 


х= 
2а 
Substituting the values of a, b and c in the formula 


we get, 
p+ lE i (pe T -4 (po) (Ра 


2р4 


(pay + a -4 (ра) (раа) 


2pq 


(pay + (pay pay - 4pa] 


2pq 


_ (Graf t (pay (p +a +2рд-4рд) 
2pq 
(pay + (pay (p-aY 
2pq 

(p+a) +(р+4) (р-9) 

2pq 
(р+9) (р+а)=(р-а)} 

2ра 


p*4 Р+4 
x = —— x2p (ог) 
2pq 2pq 
р+а p*4 
q р 





х= 














х24 > 





ос. _ -—n! 8 
O 
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on . Sol: 
№ Exercise 3.11 3 OE uaa 
1. Solve the following quadratic equations by Comparing with ax? + bx + c 2 0 
completing the square method : а-2,5--5,с-2 
(i) 9x! -12x 4-0 —b+Vb? — 4ac 
Formula x = — — — — 
i) 25-57 23x42 2a 
x-1 7 
sat” 5841-57-40) 0) 
G) 9х2-12х-4-0 Е 20) 
9х2 - 12x = - 4 [Dividing throughout 
у) 525-16 
2 4 4 7 4 
ж--х=-- Н 
2 | _ Бао _ 543 
Е = aE 4 4 
ree _ 543 5-3 
w Adding podien a on both sides. 4 4 
2 _ 82 
2 = & 2 
(3) = 4'4 
^. Solution х= 2, d 
ANIM 2 
xé 3 (twice) $ 
| Gi) V2 -6f + 3V2 =0 
: 2 2 ! 
Solution В а-ү2,5--6,с-3/1 
5х+7 . T —-bxNb! — 4ас 
(ii) =3х+2 ын — e 
x-1 ыл 
8x27 = (3+2) (к-1) _ 6£4C9* -4 (42) 6V2) 
5x47 = 3х2 -3х+2х-2 Е 247 
3х2 -6х-9=0 
Dividing by 3 =- 6436-24 
х2-2х-3 = 0 242 
xi-2x = 3 
х2-2х+1 = 341 _ 6tVi2 _ 6423 
(к-1)2 =4 22 2р 
ес 206428 6-245 
х=1=2, ы соха оома 
х=2+1 х=-2+1 x2 242 
х-3 х=-1 
3443 3-43 
д Solution х=-1,3 2 Solution f = 5, 2 
2. Solve the following quadratic equations by : Gii) 3y/-20y-23-0 
formula method а-3,5--20,с--23 
(i) 2x?-5x+2=0 —bavb?—4ac 


Gi) 4272 - 67 +3V2 =0 ^. Solution у 


(iii) 3? —20y 23 = 0 
(iv) 36y? - 12ау + (à? - b?) 20 Е 





A 
Би | 
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20 + [400 - 276 
6 
20+ V676 
6 
20 +26 
6 
20+26 
TN 











46 
6 
23 
3 
36у? - 12ау + (à? - b?) 20 
A236 B--12a,C-aà?- b? 
—BENB' -4AC 
2A 


12a + (124) -4 (6) (a0) 


2(36) 


12a4/144a? —144 (47-12) 


72 


sl 


(iv) 


144a? —144а? +1446? 
72 


12аж 


12а 12b 
72 
12(a+b) 12(a—b) 
72 ' 72 


-b 
6 


+b 
г. Solution y= a а 





3. A ball rolls down а slope and travels a distance 
d=t?—0,75 t feet in t seconds. Find the time when 
the distance travelled by the ball is 11.25 feet. 


501: 
Given distance d = t^- 0.75 t and 
2 - 0.751 = 11.25 
. P-0.75t- 11.25 = 0 


a=1,b=-0.75,c=- 11.25 
Using the formula. 


—bxNb! — 4ас 
2a 


0.75+ Jc 0.75) — 4 (1) (-11.25) 


20) 
0.75 + 0.5625 45 
2 
0.75 + 45.5625 


2 
0.75 + 6.75 


2 
0.75 +6.75 0.75-6.75 


2 i 2 


t= 


6 


2 


75 
a 
3.75,=3 

= 3.75 seconds. 


[г time cannot be negative t  —3] 


WORD PROBLEMS RELATED TO DAY-TO-DAY LIFE ACTIVITIES 





The product of Kumaran's age (in years) two 


years ago and his age four years from now 
one more than twice his present age. What is his 
present age? 





501: 
Let the present age of Kumaran be x years. 
Two years ago, his age = (x - 2) years. 
Four years from now, hisage = (x + 4) years. 
Given,(x - 2) (x+ 4) = 1 42x 

x +2х-8 = 1+2х 


=> (x-3)(x43)-0then x= £3 
‘Therefore, x = 3 (Rejecting – 3 as age cannot be 
negative) 
Kumarans present age is 3 years. 





A ladder 17 feet long is leaning against a wall. 
If the ladder, vertical wall and the floor from 
the bottom of the wall to the ladder form a right 
triangle, find the height of the wall where the 
tip of the ladder meets if the distance between 
bottom of the wall to bottom of the ladder is 
7 feet less than the height of the wall? 


Г н 
145 | 
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Sol: A passenger train takes 1 hr more than an 
A express train to travel a distance of 240 km 
from Chennai to Virudhachalam. The speed of 
passenger train is less than that of an express 
x train by 20 km per hour. Find the average speed 
= £s of both the trains. 
Е 5, 501: 
Let the average speed of passenger train be x km/ 
hr. 
Then the average speed of express train will be (x 
+ 20) km/hr 
B x-7 C Time taken by the passenger train to cover 
9 240 
Let the height of the wall AB = x feet. f distance of 240 km = = hr 
As per the given data BC = (x - 7) feet. Time taken by express train to cover distance of 
In ДАВС, AC = 17 feet, BC = (x - 7) feet. Н 240 
By Pythagoras theorem, AC? = АВ? + ВС? zans d 
у Pythagoras theorem, = + x+20 
(17? = 2+ (х- 7) 240 240 
=х?ї+х?- ! Given, — = 
om +х - 14х +49 х x420 
x -7x-120 = 0 : 1 1 
=> (х-15) (х+8) =0 = х= 15 (ог) -8 2 1 ] -1- 
"Therefore, height of the wall AB = 15 feet : оын 
jecting - i ї : *20-x 
(Rejecting - 8 as height cannot be negative) i х х| _ | = 4800 = (2+ 201) 
х(х+20) 
A flock of swans contained x? members. As the x14 20x - 4800 = 0 


clouds gathered, 10x went to a lake and one- ' 
eigth of the members flew away to a garden. The 
remaining three pairs played about in the water. 
How many swans were there in total? 


=> (х+80) (х- 60) =0 = х--80ог60. 
Therefore x = 60 (Rejecting - 80 as speed cannot 
be negative) 

Average speed of the passenger train is 60 km/hr 

















Sol : As given there are х” swans. 1 Average speed of the express train is 80 km/hr. 
As per the given data 
x -10x ——x* =6 > 7х2 – 80х – 48=0 Exercise 3.12 
Ааа i 1. If the a between a number and its 
гэж 2а reciprocal is — , find the number. 
5 
80+ [6400 — 4 (7) C48) Sol: 
= Let the number be ‘x’ 
14 i 
_ 80488 ~<. its reciprocal is — 
14 d i 
4 > 24142124 
Therefore, x = 12, – =. Смеа x 5 
7 
х-1 24 
Here, х= — 7 is not possible as the number of "de: r3 
swans cannot be negative. 552-5 = 24x 
Hence, x = 12. Therefore total number of swans 5х2-24Х-5 = 0 
isx? = 144. 5% – 25х+х-5 = 0 





ае 
= 
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5х (х-5) +1(х-5) = 0 
(x-5)(5x41) = 0 


Ш 


1 


х = 5,- – 


л 


^. The number is ‘5’ or *- 1/5" 


2. A garden measuring 12 m by 16 m is to have 
a pedestrian pathway that 15 ‘и’ meters wide 
installed all the way around so that it increases 
the total area to 285 m?. What is the width of the 


pathway? 


12+2w 





16+2w 


Given length of the Garden = 16m 
Breadth of the Garden = 12m 
Width of the path = ‘и’ m 
. From the figure 
(16 + 2w) (12 + 2w) = 285 (Given) 
192 + 24w + 32w + 4м? - 285 = 0 
4м2 + 56w-93 = 0 
Using Quadratic formula 


—bt 


b! — 4ac 
2a 


— 56 + (56) — 4 (4) (-93) 
2(4) 
— 56 + 4624 
8 
—56+68 
8 
—56+68 -56-68 
з g 











[negative value is not possible] : 


12 
= — =1.5 
8 


2. The width of the pathway is 1.5 m 





3. A bus covers a distance of 90 km at a uniform 
speed. Had the speed been 15 km/hour more it 
would have taken 30 minutes less for the journey. 
Find the original speed of the journey. 

Sol: 
Let the original speed of the bus be ‘x’ km/h 
then increased speed (x + 15) km/h 











9 
Usual time = — hours, 
x 
90 
New time = hours 
х+15 
Distance 
[e time= ———- 
Speed 
Given 80. 90 = 1 
X £HS 2 
[^ 30min- 1 hr] 
2 
9р| --2 2 
& els 2 
9 - 1 
90 х+15-х ЇР! 
х(х-15) 2 
90х15 1 
Жїр” 2 
х2 + 15х = 2700 
х2 + 15x- 2700 = 0 


Factorizing it (x + 60) (х - 45) = 0 

x = - 60 апах = 45 

x = - 60 15 not possible 
-. Original speed of the Bus is 45 km/hour. 


4. A girl is twice as old as her sister. Five years 
hence, the product of their ages (in years) will be 
375. Find their present ages. 

Sol: 
Let the present age of her sister be 'x' years. 
*. Girl's age is 2x 
Five years hence their ages will be (x + 5) and (2x + 5) 


Given (x5) (2х+5) = 375 
Simplifying 2х? + 15x - 350 = 0 
2x? – 20x + 35x - 350 = 0 
2x (х- 10) + 35 (x- 10) = 0 


(х- 10) 2x +35) = 0 








35 
х= C is not possible. 


-. Present age of a girl is 20 years 
Present age of her sister is 10 years. 


5. A pole has to be erected at a point on the 
boundary of a circular ground of diameter 20 m 
in such a way that the difference of its distance 
from two diametrically opposite fixed gates P 
and Q on the boundary is 4 m. Is it possible to 
do so? If answer is yes at what distance from the 
two gates should the pole be erected? 

Sol: 


Let ‘A’ be the point where the pole is erected. 
P and Q are two points which are diametrically 


opposite. 
Diameter PQ = 20m 
г. РО = OQ=10m 
Given PA - ОА = 4 
Let ‘PA’ be ‘x’ 
/. ОА =х-4 


From the figure, PA? + QA? = РО? 
[А РАО isarighttriangleas ZA = 90? angle in 
a semi-circle is a right angle.] 
х2+(«-4)? = (20)? 
x +x?-8x+16-400 = 0 
2x? - 8х - 384 = 0 


Divided by 2 
x?-4x- 192 = 0 
(x - 16) (x +12) = 0 


x216,- 12 [x 2 - 12 is 
not possible] 
^ox-l16 
2. If РА = 16, ОА = 16- 4-12 
/. РА = 16 т, ОА = 12m 
and it is very much possible from the given data. 


Е 
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6. From a group of black bees 2x”, square root of 
half of the group went to a tree. Again eight- 
ninth of the bees went to the same tree. The 
remaining two got caught up in a fragrant lotus. 
How many bees were there in total? 

501: 
Given, total no. of Bees = 2x? 





12 
2x? 
Square root of half of the group = (2) 


8 
eight-ninth of the bees = 5 (2х2) 


From the given data, 


22-х 8 (ae) = 2 


2x (х-6) +3 (х-6) = 


1 

0 

2х2 - 12х + 3х- 18 = 0 
0 

(x - 6) (2х+3) = 0 


х= 6,х= - 3 which is not possible. 
“x = 6. 
2. No. of Bees in the group = 2x? = 2 (6)? = 72 


7. Music is been played in two opposite galleries 
with certain group of people. In the first gallery 
a group of 4 singers were singing and in the 
second gallery 9 singers were singing. The two 
galleries are separated by the distance of 70 m. 
Where should a person stand for hearing the 
same intensity of the singers voice? (Hint: The 
ratio of the sound intensity is equal to the square 
of the ratio of their corresponding distance). 
Sol: 


Given 
Person 
— ———————————— 


4singers х 70-х — 9 singers 


No. of singers in the first gallery = 4 
No. of singers in the second gallery = 9 
Let the person is standing ‘x’ т apart from the first 





gallery. 
-. (70-х) m from the second gallery. 
From the given data 

4k xz 

эк G0-xy 


[^ Kisthe constant] 


4 (70-х)? = эх? H 
4 (4900 - 140x + х?) = 9x? 
19600 - 560x + 4x? = 9х? 
5x? + 560x - 19600 = 0 
Divided by 5 


и 





х? + 112х - 3920 = 0 
— В+? — 4ас 
яв, d Бабло 
2а 
—112+ 4/0112) –4(1) 
7 2() 
—112 + 428224 
i 2 
—112+168 
Е 2 
—112+168 -112-168 
" Z * 2 
. 56 280 
2) 7 
= 28,-140 (-140 is not possible). i 
“x = 28m ! 
70-х = 


70 - 28 = 42m. 


8. There is a square field whose side is 10 m. A : 
square flower bed is prepared in its centre leaving 
a gravel path all round the flower bed. The total 
cost of laying the flower bed and gravelling the 
path at $ 3 and $ 4 per square metre respectively 
is x 364. Find the width of the gravel path. 
Sol: 


х 
Flower 
х | BED |х 
х 
10m 
Given side of the field = 10m 
2. Area of the field = (10)? 
= 100sq.m 


Let the side of the flower bed be х” m 
Area of the flower bed = x? 
^. Area ofthe path = 100 - x? 
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Given total cost for laying the flower bed and ~~~ 
gravelling the path at € 3 and € 4 respectively is 








$ 364. 
^ 32+ 4(100- х?) = 364 
3х? + 400 - 4x? = 364 
х2-36 = 0 
x? = 36 
х= +6 
[^ x=- 6 is not possible,] 
wx =6 
-. Width of the gravel path = = 
= a =2m. 
2 


9. Two women together took 100 eggs to a market, 
one had more than the other. Both sold them for 
the same sum of money. The first then said to 
the second: “If I had your eggs, I would have 
earned $ 15”, to which the second replied: “If I 


2 
had your eggs, I would have earned 6 — ". How 


many eggs did each had in the beginning? 

501: 

Let the no. of eggs with the first woman be ‘x’ 

-. Number of eggs with the second woman "(100 ~ x)” 
Now, let ‘a’ be the cost of an egg sold by the first 
woman and ‘b be the cost of an egg sold by the 
second woman. 

Given, x » 100 - x 











2 
and a(100- x) = 15, 65 
15 
а= Р b= 2 
100-х 3х 
Given that eggs been sold for same sum of money 
2 ах = (100-x)b 
100b 
х = 
a+b 
Substituting the values of ‘a’ and ‘b’ 
100 20 
3х 
x= 15 20 
дух 
100-х 3х 
2000 (100-х) 
Х = 2000+25x 
25 (х+80)х = 25 (80) (100 - x) 
х? + 80x = 8000 - 80x 


Е 
= 


ә 
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х? + 160x - 8000 = 0 : Let the other sides be ‘x’ and ‘y’ 


Factorizing — (x 200) (x - 40) =0 Bae y =257 wen fl) 
x = 40, [x= - 200 is rejected] Perimeter = 56 cm 
then 100-x = 100-40=60 x+y+25 = 56 
-. The two women had 40 and 60 eggs in the beginning. у = 56-25-x 
10. The hypotenuse of а right angled triangle is 25 ety 8819ж 
cm and its perimeter 56 cm. Find the length of Substituting іп... (1) 
the smallest side. x«GI-3! = 625 
Sol: х? + 961 – 62х+х? - 625 = 0 
2х? - 62x + 336 = 0 
[~ Dividing by 2] 
х? -31x +168 = 0 
y 25 xi-24x-7x 4168 = 0 
x(x-24)-7(x-24) = 0 
(x-24)(x-7) = 0 
< х = 7,24 


7. The smallest side of the triangle is 7 cm. 


Given hypotenuse = 25 cm 


NATURE OF ROOTS OF A О UATION 








Ф Formula for finding roots of a quadratic equation ax? + bx + c= 0 is x = ay -* (8 — sa 
Ф The term b?— 33 

@ If A>0 (1.е., b? — 4ac > 0), then the roots are real and unequal. 

@ If A=0 (i.e, b? — 4ас = 0), then the roots are real and equal. 

Ф If A«0 (їе. b? — 4ас < 0), then the roots are unreal. 


4ac is called “Discriminant” and it is denoted by A, 








Bl Worked Examples Now, A =b?~ dac 
= 3 24)? - 4 (9) (16) = 
Determine the nature of roots for the following Here, A = 0. 
quadratic equations So, the equation will have real and equal roots. 
(i) x: -x-20-0 Gii) 2x? - 2x 49-20 


(ii) 9x? - 24x + 16=0 
(iii) 2х?-2х+9=0 
Sol: 
@ х-х-20-0 
Here,a=1,b=-1,c=-20 = 
Now, A = b?- 
А = (-1)?-4(1) (-20) = 81 
Here, A = 8150. 
So, the equation will have real and unequal roots. 
(ii) 9x? - 24x + 1620 
Here, a= 9, b = – 24, с= 16 


r 


X 








Here; ai, b=-2,c=9 





-4 (2) (9) =- 
Here, А =- 68 < 0. 
So, the equation will have no real root. 


(i) Find the values of ‘k, for which alie авайн с 
equation kx? - (8k +4) + 81 = 0 has real and 
equal roots? 


(ii) Find the values of ‘k’ such that quadratic 


equation 
(к + 9)x? + (К + 1) x + 1 = 0 has no real 
roots. 


anm 


Sol: 
G) ke? - (8k +4) +81=0 
Since the equation has real and equal roots A = 0. 
That is, b? - 4ac = 0 
Here, а = К, 
bz -(8k- 4), 
с-81 
That is, [- (8k + 4)? - 4 (К) (81) 20 


64k? + 64k + 16 – 324k = 0 
64k? - 260k + 16 = 0 
*4- 16 - 65k+4 = 0 
(16k - 1) (k-4) = 0 

> k= T ork=4 
16 


Gi) (k+9x?+(k+1)x+1=0 
Since the equation has no real roots, A <0 
That is, b? - 4ac «0 
Here,a=k+9,b=k+1,c=1 
Therefore, (k + 1)? - 4(k +9) (1) «0 
K +2k+1-4k-36<0 
k?22k-35«0 
(К+5) (k- 7) «0 
Therefore, - 5 « k « 7. (If а<В and if. 
(x-a) (x- B) «0 then, & «x « B]. 

Prove that the equation x^ (p? + 92) + 2x (pr + 
qs) + г2 + 52 = 0 has no real roots. If ps = qr then 
show that the roots are real and equal. 

Sol : The given quadratic equation is 
x? (р? + q + 2x (рг + qs) x2 «$20 
Here, а= p^ + 42, b =2 (рг+ qs, с=т? + 52 
Now, A = b? - 4ac 
= [2 (pr + qs)]? – 4 (р? +942) (r° + 52) 

4 [р22 + 2pqrs + 9252 - pl? - ps? - 

gr- qs] 
4 [- p’? + 2 рагз - 9212] 
- A[(ps - qr)?] «0 
b? - 4ac < 0, the roots are not real. 


А 
If ps 
^ 


qr then 

-4 [ps - qr]? 

= 4 [ar - qr]? = 0 (using (1)). 

0 if ps = qr and so the roots will be 


Thus, A 
real and equal. 
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Н Thinking Corner 


1. Fill up the empty box in each of the given 
expression so that the resulting quadratic 
polynomial becomes a perfect square. 

i) х2+ 14x + 
49 
ii) х2-24х + 
144 
iii) p-2pq* —— 
т 


‚ Ш Exercise 3.13 


1, Determine the nature of the roots for the 
following quadratic equations 
(i) 15x3 + 11x 220 
№ xà-x-1-0 
(4) У22-3:-3,2--0 
(v) 9y? 6342 -0 
(v) 9а252х? — 24abc dx +16с?а? = 0, «40,550 
501: 
G) 15x? + 11x 220 
Comparing with ах? + bx +с= 0 
15,b 11, c22 
(11? - 4 (15) (2) 
121 - 120=1>0 
-. Roots are real and unequal. 


a 
Now, b? - 4ac 


4) х2-х-1=0 
Comparing with ах + bx + c= 0 
а-1,5--1,с--1 
b?-4ac = (- 1? - 4(1) (- 1) 
= 1+4=5>0 
-. Roots are real and unequal. 


Gii) 20? -3te342 =0 
42, b--3,c- 342 


(63) -4 (V2) 6V2) 


9-24=-15<0 
7. Roots are not real. 


a- 


b? - 4ac 


(iv) 9y? -6V2y «2 =0 
a=9, b= -6V2 ,c=2 
K № 
0151, 








b?-4ac = (-64/2) -4(9) (2) 


= 72-72=0 
7. Roots are real and equal. 


(v) 9a?b?x) - 24 abcd x + 16c*d? = 0 
А 29a? b?, В = - 24 abcd, C = 16c?d? 
B? - 4 AC = (- 24 abcd)? - 4 (9а?) 

a 6c?) 
= 576 ab? с?4? - 576 а?Ь?с?а? 
=0 

-. Roots are real and equal. 


2. Find the value(s) of ‘k’ for which the roots of the | 


following equations are real and equal. 
(i) (56-6) х2 + 2kx +1=0 
(ii) kx? + (6k + 2)x+16=0 


801: 
G) (5k - 6) x2 + 2kx +1=0 
Comparing with ax? + bx + c= 0 
a=5k-6, 
b=2k,c=1 
Given that roots are real and equal 
b!-4ac = 0 
(2k)? - 4 (5k - 6) (1) = 0 
4k? -20k+24 = 0 
Dividing by 4 
K-5k«6-0 
(k-3)(k-2) 2 0 
ky = 233 
(ii) kx? + (6k +2) x +16=0 
a=k, 
b=6k+2,c=16 
Roots are real and equal 
b?-4ac = 0 
(6k + 2)? - 4 (k) (16) = 0 
36K? + 24k + 4-64k = 0 
36k?- 40k +4 = 0 
Dividing by 4 
9k?-10k+1 = 0 
9k? -9k-k+1 = 0 
9k(k-1)-1(k-1) = 0 
(k-1)(9k-1) -0 
К-1-0, 9k-1=0 
=i E! 
9 
k=1,1 
9 
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' 3. If the roots of (a — b)x? + (b – сх + (с-а) = 0 


are real and equal, then prove that b, a, c are in 
arithmetic progression. 
Sol: 
(a—b)x? + (b-c)x + (с-а) =0 
A=a-b, 
В=Ь- с, 
C=c-a 
Given that roots are real and equal 
B?-4AC = 0 
(b-c?-4(a-b)(c-a) = 0 
b? - 2be + c - 4 (ac - a? - be + ab) = 0 
b? - 2be + c? - 4ас + 4a? + 4bc - dab = 0 
4a? + b? + с - dab - 2bc - 4ac = 0 
(2a)?  (- b)? + (- ©)? +2 (2a) (- b) 


+2 (-Ъ) (-c) +2 (2а) (- с) = 0 
(2а-Ъ- с)? = 0 
2a-b-c = 0 
2а = b+c 
b+c 
a= — 
4 


2. b,a and саге in arithmetic progression. 


4. If a, b are real then show that the roots of the 
equation (a — b)x? — 6 (a +b) x — 9 (a — b) = 0 are 
real and unequal. 

Sol: 
(a -b) х2- 6 (a+b) x 9(a- b) 20 
Comparing with Ах? + Bx +C = 0 
A=a-b,B=-6(a+b),C=-9(a-b) 
В? - ДАС = [-6(a+b)]?-4(a-b) (- 9)(a -b)) 

36 (a + b)? + 36 (a - b)? 

36 [(a + b)? + (a - b)?] 

= 36 [а2 + 2ab + b? + a? - 2ab + b?] 

36 (2a? + 2b?) = 36 x 2 (a? + b?) 

= 72 (a?+ b?) 

Given that a, b are real 

^ 72 (a2 +b?) > 0 

-. Roots are real and unequal. 


5. If the roots of the equation (c? —ab)x? -2 (a? -bc)x 
+ b? — ас = 0 are real and equal prove that either 
a = 0 (or) а? + b? + с? = 3abc. 
Sol: 
(c - ab) x? - 2 (а? - bc) x +b? - ac - 0 
Comparing with Ах? + Bx +C=0 
A= -ab,B -- 2 (à? - bo), C - b? - ac 
Given that the roots are real and equal 
7 В?-4АС = 0 
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[-2 (à? - b)? - (c? -ab) (b? - ac) = 0 
4 (a? - bc)? - 4 (c? - ab) (b? - ac) = 0 

4 [a* -2a?bc + b?c? - b? + a + ab? - a?bc] = 0 
at- 3a’bc + ac? + ab? = 0 


а (а? 53+ c ЗаБе) = 0 
^. а=0 (ог) а? +3 +  -3abc = 0 
а? eb c = 3abe 
Hence proved. 


THE RELATION BETWEEN ROOTS OF THE QUADRATIC EQUATION 


AND CO-EFFICIENTS 


f? If cand are the roots of the equation ах? +bx+c= 


Sum of the roots 0408 = —b/a 
Product of the roots op = c/a 


Some More Important Results 


1 

i 

! 

| 

| 

! о + В = (а +В) -2аВ 

| (a-py = («B -4op 
cB = (а+В)а+ В) -за 
| wp = (а – ВоВ) 
і абре = (02 «Ey -2l p 
о-в = (а? +В) (9 +В) (а 


х 





If the difference between the roots of the 
equation x - 13x + k = 0 is 17 find К. 
Sol: 
Comparing x? - 13x +k=0 
here,a=1,b=- 13, c- К 








Let a, В be the roots of the equation 
«+В = = 
a 
= (213) 
= =13 мг) 
1 
Also а-В = 17 weld) 
(1) + (2) we get, 
2a = 30> a=15 
Therefore, 
15+В = 13 (from (1)) 
=> В=-2 
But, ap = E ul 
a 1 


> 15x(-2)=k > k=-30 





0, then 


B) 





If a and f are the roots of x? + 7x + 10 = 0 find 
the value of. 


© (8-8) G) сэр 
(iii) o^ -p° (iv) o'«p* 
2 i (si) TD 
Sol: 


х2+7х+10=0, here,a=1,b=7,c=10 
If a. and В are roots of the equation then, 


а+В = Em = 2 =-7; 
а 1 
аВ = – = z =10 
) а-В = (9+ B) — 4o 
-41-7)-4х10 = 4/9 =3 
(ii) o^ «B = (а + В) —-2ap 


(-7)?-2 x 10=29 


153) 
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(iii) 


8, 
1 
ч 
D 


(а В)? + Зар (о –В) 
(3)? + 3 (10) (3) = 117 
(a? «^y — 202p? 
29? -2x (10? = 641 


M 


Ш 


Gv) а р! 


Ш 


(since from (ii), a? +В? = 29) 


(v) «P = a? +B" 
Ва aß 
_ (а +B) -2aß 
op 
49-20 29 


10 10 





am Р.И 
а aß 
_ (9+8) -3aß (a +В) 
- = 
(- 343) -3 (10 (-7)) 
10 
-3434210  -133 


10 10 


If o, В are the roots of the equation 
Зх? + 7x - 2- 0, find the values of 


du (i) ra 


Sol: 

3х2-7х-2-0 
here,a=3,b=7,c=-2 

Since, ©, В are the roots of the equation 





ЫЙ за 
(0 а+В = 2-3 
Ë a 
этэ 
Я.В «Эв 
В a ap 
< (o B) -2of 
ap 
Dp =- 
3 3 _ -61 
2-9) = 6 
3 


il 


саж ча 
ud cu RC 8 


_ (+B) –зар(а+р) 


Ш 








If а, В are the roots of the equation 
2x! - x - 1 = 0 then form the equation whose 
roots are 


@ 2: Gi) ов Ра Gii) 2048, 2B +a 


$01: 
2x!-x-120, here,a=2, Ь=-1,с=-1 
5-1) 1 
а+Вр = — = — =- 
4 а 2 2 
с 1 
giis 2 
? 1 
(i) Given roots are —,— 
я В 
14771 
Sum of the roots = — + = 
a В 
1 
QURE LE era 
аг Rent is 
2 
1 1 
Product of the roots = — x — 
a В 
a 
ap 1 
2 


‘The required equation is x? - (Sum of the roots) 
x + (Product of the roots) = 0 
х2-(-1)х-2 = 0 > Хэх-2-0 


(i) Given roots are af, fa 


Sum of the roots op + Во = e (a + В) 


Product of the roots (o7 p) x (Ba) = o 


ы Тү 1 
= (ор) -( 1) аж” 
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The required equation is х? – (Sum of the roots) 4aB+202 +26? cap 
x + (Product of the roots) = 0 5aß+2 (a +В) 


3 T d 
т (ee ее So 2 [t B) 295] 


Eben 


Ш 


Ш 


Ш 


(ii 20 +В, 2B+a 
Sum of the roots 2a+B+2B+a = 3 (o. p) 


Ш 










































































=0 
sA 13 3 The required equation is x? — (Sum of the roots) 
“UAN 2 x + (Product of the roots) = 0 
Product of the roots = Qa B) (2B+a) 3 85x40 =0 = 2x?-3x=0 
rogress Check 
^ ROO of Co-efficients 
Quadratic quadratic desi ааа Sum of Roots | Product of В es азая 
equation equation RE «+В roots aß |: 
о and В 
42 -9x 4220 | E 
AT 
( дэн 
2x? -15х-27=0 | | | 
Roots of 7 
ade arat Co-efficients | Sum of | Product 
т |_| 5 | conn 
E Е constants «+В ap a a 
oand В 
4х2 -9x 4220 2,1/4 4,-9,2 9/4 12 9/4 ua Roots are real and 
distinct 
аў a4 8 16 8 16 8 16 Roots are real and 
8] = | 85 јата | вв equal 
2t- Beare | -386: |2,-48-29| 458: | „27 |155 | soa | "ета 
2 distinct 
Exercise 3.14 ЕТ нэ 
i а В ,«*P (4рВ/-208 
1. Write each of the following expression in terms G + = = 
ЗВ За Зай зав 
of «+B and aß. 
{ Р - 1 1 +a _ +В 
@ mE 81 „0. ш 2,1 „Ва, e 
ЗВ За oap Ва ap po ов (o) 
3 3 iii) (3a-1) (38-1) = 90р-30:-38-1 
(iii) (3:-1)(38-1) бу ES, s Gii) (30:-1)(38-1) = 90р-30:--30-- 


= -90р-3(о-р)-1 





Вз 


„и 
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? a+3 В+з  @(а+3)+В(В+3) 
(iv) + = 
В a ap 
а? +30 p? «3p 
QA 
(02 +В?) - 3 (а+В) 
ap 
(o B —2аВ+3 (0+8) 
ap 





2. The roots of the equation 2x? — 7x + 5 = 0 are & H 


and В. Without solving for the roots, find 


@ 141 @ 5,8 
a В В a 
qu) 2+2, BY? 
В+2 a+2 
Sol: 
Given equation 2х? - 7х+5=0 
Comparing with ах? + bx + c = 0 
а=2, 
Ь = - 7, 
с-5 
Roots are ©, В 
Sum ofthe roots = @+В 





вый 
а 2 
Product of the roots = @В 
at era 
a 
: 1 В+о 
ч RET 
23227 
5/2 5 
Gi) Санд 
a 
c «Bg (0+8) –20В 
ap ор 
2 
() 20) 
„МУ OXM 
7 2 
2 


49 


4 ^ _ (49-20), 2 
TUB UL ox 5 
5 





gi) 9+2, +2 _ (аз «(p 2y 
8+2 а+2 (0+2) (B+2) 

а? 4o - Af? +48+4 
оВ+2а+28+4 
(02 +P?) +4 (a B) -8 
ap-2 (@+В) +4 
(a. B) -2af-- 4 (а+В)+8 
В +2 (а+В)+4 


(ен 


49 





+17 
бус! 

5 п 

2 

H7 2 117 
-ЁГ-ыгс-17 
427 54 


3. The roots of the equation x? + 6x —4 = 0 are o, p. 
Find the quadratic equation whose roots are 


2 n 
= and = 
a 


(i) œ? and f? (ii) 
(iii) а В and Ва 
501: 
Given equation х2 + 6x - 4 = 0 
Comparing with ax? + bx + c = 0 
а-1,5-6,с--4 
о, В are the roots 
Sum of the roots = а +В 


pl ЕЧ cesi 
a 1 
Product of the roots = aß 
2и нед 
а d 
(i) Given Roots are a° and f 
Sum ofthe roots = @ +B” 
= (a B) -2ap 
= (-9?-2(-4) 
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NT 


= 44 
Product ofthe roots = о? В? 


= (ap) 
= (- 4)2=16 





7. Quadratic equation is 
x^ - (Sum of the roots) x + Product of the roots = 0 
à х2- 44х+16 = 0 





(ii) Given roots are 2 and Е 
а В 
2,2 
Sum of the roots = — += 
а В 
_ 2(а+В) 
да 
2(-6 
s 2229 д 
-4 
2\( 2 
Product of the roots = 2 - 
a AP 
4 4 
2-..234.. 
ap -4 


^. Quadratic equation is 
x? - (Sum of the roots) x + Product of the roots = 0 
х2-3х-1 = 0 


(iii) Given roots are gp апа ро 

op + Вга 
apo. p) 

= (-4)(-6) =24 
(ор) (^o) 
од” = (oy 
(- 4 =- 64 


Sum of the roots = 


Product of the roots = 


2. Quadratic equation is 
x? - (Sum of the roots) x + Product of the roots = 0 
x'-24x-64 = 0 


4. № œB are the roots of 7x? + ах + 2 = 0 and if 





13 
7 * Find the values of a. 


p-a = 
501 : 
Given equation 7х? + ax + 2=0 
Comparing with Ax? + Bx +С =0 
A=7,B=a,C=2 
а and В are the roots 


Sum of the roots a «p = — 


>|% 


E 
7 


Product of the roots aß = гэ & es 
A 7 


and Given B-a = 


From the data, (a +B)? —(B—a)? = 408 


Ве 


[ 

ES 
==“ 
|t 
ыы 





а 169 8 
49 49 7 
4 _ 8x49 
at- 169 = = 
a- 169 = 56 
а? = 56+ 169 
= 225 
а = +15 


5. If one root of the equation 2y? — ау + 64 = 0 is 
twice the other then find the values of a. 
Sol : 
Given equation 2у? = ay + 64 = 0 
А=2, 
В=-а, 
С = 64 
Given that one root is twice the other. 
Let the roots be '&' and 7207 


B 
^. Sum ofthe roots @+20 = Bi 
a 
За = = 
2 
а 
> а = – 
6 
С 
Product of the roots (9) (20) = г 
20? = 5t 
2 
= 32 
o^ = 16 
2 
2 
Е. 
а 
— = +4 
6 








6. If one root of the equation 3x? + kx + 81 =0' 
(having real roots) is the square of the other then 


find k. 
Sol: 

Given equation 3x? + kx + 81 = 0 
а=3, 
b=k, 
с-81 


Given that one root is square of the other. 
7. Let the root be 70” and *g?* 


Sum ofthe roots @+a? = -b/a 


QUADRATIC GRAPHS 





Discuss the nature of solutions of the following 
quadratic equations. 
(i) x! +x-12=0 
(iii) x! +2x+5=0 
Sol: 
0) х2+х-12=0 


(1) x! -8x 4 16-0 


Step 1: Prepare the table of values for the 
equation y =x? +x - 12 





Step 2: Plot the points for the above ordered pairs 
Gs y) 
Draw and mark the 


parabola which 


Step 3: the parabola 
co-ordinates of the 


intersect with the X-axis. 


Step4: The roots of the equation are the 
x-coordinates of the intersecting points of 
the parabola with the X-axis (- 4, 0) and 


(3,0) which are - 4 and 3. 


Since there are two points of intersection with the 
X-axis, the quadratic equation x? + x - 12 = 0 has 
real and unequal roots. 


1158. 
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ae 
3 
Product of the roots (0) (a°) = c/a 
а Q 
3 
227 
0-3 
Substituting in а+02 = - КЗ 
=> (3+9)3 = -k 
К = -36 




















| 


| 




















Gi x'-8x«16-0 
Step 1: Prepare the table of values for the equation 
у=х? - 8х + 16 





x|-1 
25 





16 



































16191411101114 
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> 

Step 2: Plot the points for the above ordered pairs c 

(x у) : Stel i 

| р 2: Plot the above ordered pairs (x, y) on the 

Step 3: Draw the parabola and mark the co- ; graph using suitable scale. 

ordinates of the parabola which intersect ! 

with the X-axis: 1 Step3: Join the points by а free-hand smooth 
Step 4: The roots of the equation are the р жс this smooth curve is the graph of 

x-coordinates of the intersecting points of у=х +2х+ 5. 

the parabola with the X-axis (4, 0) which is Step 4:The solutions of the given Quadratic equation 

4 are the x-coordinates of the intersecting points 
Since there is only one point of intersection with of the parabola with the X-axis. 


X-axis, the quadratic equation x? - 8x + 16 = 0 has e “ЯГ 
real and equal roots. Here the parabola doesn't intersect/touch the X-axis. 
So, we conclude that there is no real root for the given 
Gii) х+2х+5=0 quadratic equation. 


Let ys x!« 2x45 : 4 
7 Draw the graph of y = 2х? and hence solve 


Step 1: Prepare a table of values for 252-х-6-0. 
1-31414141112133 1! M 
yl 8 [5 [4 [5 [ 8 Газ | 20]! 























Step 1: Draw the graph of y = 2х? by preparing 
the table of values as below 

x -2 -1 0 

y 8 2 0 $ 
































Step2: Tosolve2x? - x - 6 = 0, 
subtract 2х? - x - 6 = 0 from y = 2х2 
thatis y = 2x? 
0 = 2х2-х-6 (-) 
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ны: ! The equation represent a straight line. Draw the 


graph of y = 3x + 2 forming the table of values as 








below 
= [=@[=1[|[%@[|[1[2 
у |-41-11215 [8 




















Step 3: Observe that the graph of y = 3x + 2 
does not intersect/touch the graph of the 
parabola y = x? + 4x +3. 

Thus x^ + x + 1 = 0 has no real roots. 























о 

















y! 
ИМ ШИН a: 





"he equation y = x + 6 represents а straight line. 
Draw the graph of y =x + 6 by forming table of 
values as below 





x | -21-1 [мат 
14151617 



























































Step3: Mark the points of intersection of the curve 


(2, 8). 

"Ihe x-coordinates of the respective points 

forms the solution set [-1.5, 2) for 

2х2 -х-6=0. 

Draw the graph of y= 
the roots ofx7+x+1=0 


Sol: 


Step 1: Draw the graph of y = x? +4x + 3 by 
preparing the table of values as below 


х |-41-31-21-1| 011 
У13101-1101318 


Step 2: To solve x! x 1 = 0, subtract 


Step 4: 



































X cx 120 поту = x! + 4х + 3 thatis, | 


у= х2+4х+3 
0 = х2+х+1 (-) 
y= 3x+2 


d 


( _ | 
|160. 
= 





y = 2х? and y =x + 6. That is, (-1.5, 4.5) and | 















































к? + 4х + Запа hence find i 





Draw the graph of y = x° + x - 2 and hence solve 
x «x-2-0. 
Sol: 


Step 1: Draw the graph y = x + x - 2 by 
preparing the table of values as below 








=1| 0 1 2 
=2 | =2| 0 4 


х |-3|-2 
у1410 














































































































| | м | 
| 1H | | 
(3: | | 
lana ] ] 3 
4 EEH mpeg eeehe 
| 831 m | 
| 52 | 
42 i 
- = аө | —————À 
x | 
i 
| у= 4-6 
ҮҮ ах | Ae Ni 
2 | 4, 3), 54 
Step2: To solve x^ x - 2 = 0 subtract ! (0,3) ! 
х2+х-2 =Оботу=х? «x - 2. if | 2 | a p 
thatis y = х2+х-2 i be (1,0) Ар | 
0 = х2+х-2 (-) Ix. -3 -2|-1|o |1 з 251Х 
мт А 
у= 0 | 2,32) 
The equation y = 0 represents the X-axis. yere "m 
Step 3: Mark the point of intersection of the | 5-9) 
curve x” + x - 2 with the X-axis. That is | | | 


(- 2, 0) and (1,0). 


The x co-ordinates of the respective 
points form the solution set [- 2, 1] for 
х+х-2=0 


Step 4: 


Draw the graph of y = x? - 4х + 3 and use it to 


solve x? - 6х+ 9 =0. 
Sol: 


Step 1: Draw the graph of = x - 4x + 3 by 
preparing the table of values as below 





-21-11 0 
151813 























01-11 0 









































1 [2 [3 [2]! 
з 




















Step 2: To solve x? - 6x +9 = 0, 
subtract x? — 6x + 9 = 0 from 





у=х? - 4х+3 
thatis y = х?-4х+3 
0 х2-6х+9  (-) 


у = 2х-6 


The equation у = 2x - 6 represent а straight line. 
Draw the graph of y = 2x - 6 forming the table of 
values as below. 





The line y = 2x - 6 intersects у = x? - 4x + 3 only 

at one point. 

Step 3: Mark the point of intersection of the 
curve y = x! - 4x + 3 and y = 2x - 6, that 
is (3, 0). 

"Therefore, the x-coordinate 3 is the only solution 

for the equation x? - 6x + 9 = 0. 


( \ 


4 
! 


4161: 
|] 
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rogress Check шо 
po Nature of 
1. Connect the graphs to its respective number of Graphs of Titer solitons 
intersection with X-axis and to its corresponding reug 1 
nature of solutions which is given in the же 
following table. 5 Y 
lumber 
points 
Nature of Real and 
Ser ыо solutions 0 unequal 
section 
akta roots 
1 Y 
y 
6 
2 Real and 
[Equal roots| 
Real and 
1 unequal 
Roots 
2 
1 No Real 
Rints | No; ^ Nature of solutions 
points 
| 1 0 No Real roots 
| 2 2 Real and unequal roots 
3 | 3 0 No Real roots 
4 1 Real and equal roots 
5 2 Real and unequal roots 
5 No Real 6 1 Real and equal roots 
Roots 
И № Exercise 3.15 
Л 1. Graph the following quadratic equations and 
state their nature of solutions. 
(i) x!-9x +20=0 
Real and (1) xi-4x «4-0 
0 Equal Gii) xi +x+7=0 
Roots (iv) х2-9-0 
(у) х2-6х-49-0 
(vi) (2х – 3)(х + 2) =0 
11624 
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Sol: 
07) х2-9х+20 = 0 

Let y = x?-9x+20 
Table of values 





х1-110111213141516ө 
х|1|1011141Өө1586|55| 36 
-өх| 9 | 01-91-181-27 | 6| -45 | -54 
20 | 20 | 20 | 20 | 20 | 20 | 20 | 20 | 20 
у |30|2011216|12101012 



































Now, plotting the points on the graph and joining 
them, we get the graph of 

ysxi-9x420 

"The parabola intersects X-axis at (4, 0) and (5, 0). 
Hence the solution is x = 4, 5. 





Since, the parabola intersects X-axis at two different 
points, the roots are real and unequal. 
Tm Т С Е я ЕЕ ЕЕ 

















4 4 4 4 

















y | 1 | 9 | 4 

















Now, plotting the points on the graph and joining 


them, we get the graph of 
у=х? -4х+4 


‘The parabola intersects the X-axis at (2, 0). 


Hence the solution is x = 2 


Since, the parabola intersects X-axis at only one 





point, the roots are real and equal. 


yA 





am lem- unit 


Scale 





| yeamis: 1m = 2 units 





T 

































































(i) Solve х?-4х+4=0 
Lety=x?-4x+4 














Table of values 
x -2 -1 0 1 2 3 
х | 4 1 0 1 4 9 
— 4x 8 4 0 -4 | -8 | -12 






















































































(iii) х2+х+7=0 

Let ya x! +х+7 
Table of values 
| [=== & [x | à 
[е [9 |4 01114 
171717171717 
[у аз Гә 7 17 9 [3 [2 





























m 
|163) 
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Y 
9 
-8- zais ї8ш-1 
assem lua 












































































































Now, plotting the points on the graph and joining 
them, we get the graph of | 




































































=х2+х+7 ой 
ийе E . From the graph, we see that the curve y = x7 - 9 
Here, the parabola doesn't intersect the x - axis intersects X - axis at (- 3, 0) and (3,0). 
^. The given quadratic equation has no real roots. | > Solutionzx- 23.3 
(iv) 2-9=0 Roots are real and unequal. 
Let y = 32-9 
Table of Points: w A E ей 
х 1-41-31-2141011121314а Let y = 2-6х+9 
z|:|9|4|1]o[1]|s]» [15]: Table of Points: 
-9|-0|-0|-0|-01-01-01-01-01-9 : х |5141911151314 
ЕЕ ЕЕ, х2|а41110111|А19 (16 
Points to be plotted in the graph are H -6Х| 12 | 6 | о |-61-121-18 | -24 
(74.7). (73.0) (- 2. —5). (0. —9). (1.—8). (2.—5). 9 9 9 | 9 9 9 9 9 
@. 0), (4. 7) 
в [25 [2619 ]| 4| 1] o] 1 





























Points to be plotted in the graph are 
(- 2, 25), (- 1,26) (0,9), (1, 4), (2, 1), (3, 0), (4, 1) 
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l-12 
M 

From the graph, we see that the curve 

y =x? - 6x + 9 intersects 

X - axis at (3, 0) 

^. Solution: x = 3, 3 

Hence the roots are real and equal. 


(vi) (2х-3) (x+2)=0 
Let у=(2х-3) (х+2) 














Table of Points: 
x [-3|-2]-1| o [ 1 [us] 2 
zx-3|-9|-7|-s|-3|]-1|] o | 1 
x«2|]-1]o|1]|2[|53]|ss5] 4 
y |9101-51-6|1-3| o | 4 























Points to be plotted in the graph are 
(-3,9),(- 2,0) (- 1, - 5), (0, - 6), (1, - 3), (1.5, 0) 
and (2, 4) 





















































From the graph, we see that the curve 
у= (2х? - 3) (-2, 0) intersects 
X - axis at (-2, 0) and (1.5, 0) 
-. Solution: x = - 2, 3/2 

Hence the roots are real and unequal. 





2. Draw the graph of y = x? — 4 and hence solve 
х2-х-12-0 

501: 

y=x-4 

Table of points 
x|-4|-3|-2|]-1|]0 | 1 | 2| 3 | 4 
x'|16|9|4]|]1/|0]|1]4]|9 (16 
-4|1-4|1-41-41-41-41-41-41-41-4 
у|12|5101-31-41-310 | 5 | 12 
Now plotting the points on the graph and joining 
them we get the graph y = х2 - 4 
To solve x? - x - 12 = 0, subtract x? -x - 1220 
from у = x? - 4, that is 
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Table of values 
-8|-21-118 (11213 
RM LL 2 
‘The equation represents a straight line. 21914 | 110 113 9 
6|121010121611 





Draw the graph of y = x + 8 by forming the 
table of values as below 































It meets the parabola at (4, 12) and (-3, 5) 
‘The solution x is = 4, -3 





























Plotting and joining the points, we get the 








graph of 
у=х? +х. 
Now subtracting x7+1 = 0 from y =x?+x 
E хузхэх 
] 0 = х2+1 (-) 





T 
| 
T 
| 





E: UH у = x- lisa straight line 












































| 
| 
| 
| 
оз-н Table of values 
шаваа! | | х|011:1- 
| E | i Н Угай... 59 
nd Let us draw a straight line by joining these 
E | points. 
3. Draw the graph of y 2x?-- xand hence solve From the graph, we see that the straight line 
х2+1=0 } does not intersect the parabola. 
Sol: ~<. The Quadratic equation has no real 
roots. 


у=х2+х 


(3) 
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4. Draw the graph of y = x? + Зх + 2 and use it to! 5. Draw the graph of y = x? + 3x — 4 and hence use 


solve x! + 2x £120 
Sol: 

у=х?+3х+2 

Table of Points: 

x 1-41-31-3|-1 
x |16|9|4]|1 
3x |-12| -9|—6 | -3 
2 21212 2 


у|6|121010 
Points to be plotted in the graph are 

(- 3, 2), (- 2, 0) (- 1, 0), (0, 2), (1, 6), (2, 12) and 
(3, 20) 














кә о|-|» 
ы [оош 

















nlrlololo 





а | | == | == 











12 | 20 





























Now, Subtracting y = x? + 3x +2 and 
xb 2x & 12 0, we get 

узх 3х-2 
0=22+2х+1 (-) 


у=х+1 isa straight line. 





Table of points 





The curve y = x + 3x + 2 and the line y= x+ 1 
intersects at (-1, 0) 

Hence the solution of xX? + 2x + 1 = 0 is x=-1, -1 
Roots are real and equal. 


it to solve х2 +3х-4=0 
501: 
у=х?+3х-4 


Table of values 





Plotting and joining the points on the graph, we get 
the parabola 


у =х?+3х-4 
Now, subtracting x^ + 3x - 4 = 0 from y = x? + 3x-4 
у = х2+3х-4 
0 = х2+3х-4 (-) 
у=0 = Х-ахіѕ 


2 + 3x - 4 intersects X-axis at 


The parabola y = х 
(4, 0) and (1, 0) 


г. Solution x= -4,1 








нм 
pus 








ҮНЭР 



































167. 
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6. Draw the graph of y = х2 -5x -6and hence solve ' 7. Draw the graph of y = 2x? — 3x — 5 and hence 








х2-5Х-14-0 solve 2x! -4x -6- 0 
Sol: 501: 
у=х? -5х-6 Table of Points: 
Table of values x |-3|-21-1 0 І 2 3 
x |-21-110 [2 [з [а [5 [6 $ 23 18 | 8 2 0 2 8 | 18 








-3х| 9 6 3 0 1-3 1-6 1-9 
=5 | —5 | -5 | -5 | -5 | -5 | -5 | -5 





|4 1 0 1 à | 9 [i6 25 36 | 49 


























=5x| 10 | 5 | 0 | -5 -10|-15|~20 -25 -30|-35 y 22 9 0 E ZETAE-NEEES 
Points are (- 3, 22), (- 2, 9) (- 1, 0), (0, - 5), (1, - 6), 
(2, - 3) and (3, - 4) 

TE 





-6 | -6 | -6 | -6 | -6 -6 | -6 | -6 -6 -6|-6 


























y | 8] 0 | -6]-1 -12]-12]-10 -6 о | 


e 














Plotting and joining these points, we get the parabola 
у=х-5х-6 








Now, Subtracting x? - 5x - 14 20 from y 2 x? - 5x -6 ` 
у = х2-5х-6 
0 = х2- 5х- 14 (-) 
y 8 
y = 8isa straight line. 





‘The straight line y = 8 and the parabola y = x°- 5x - 6 | 
intersect at (- 2, 8) and (7, 8). Н 
2. The solution is х = 


























x 36 45-4 = 
Now, Subtracting y = 2x? - 3x - 5 and 
2x? - 4x - 6 = 0, we get 











Table of points 
1101-1141 
| Гу [3 0 6 
Е The curve y = 2x - 2x - 5 and the line y 2x 1 
үү intersect at (-1, 0) and (3, 4) 

Hence the solution of 232 - 4x — 6 = 0 (ог) 

xX -2х-3=0іѕх= – 1,3. 

Roots are real and unequal. 












































^a 
fiss) 
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8. Draw the graph of y = (x — 1) (x + 3) and hence ' 
solve x! -x 6 = 0. 











Now, Subtracting y = х2 + 2x - Запах? - x- 6 = 0, 
we get 














Sol: у=х2+2х-3 
Table of Points: (-) 02x -x-6 
x 24 |8 О ВС ВИ Е y=3x+3  isastraightline 
х-11-51-41-3|-21-1(10 112 Table of points 
x*3|-1/,0|1,2|3]|4[|5]6 x 01-11 1 
5 |o [-3[-4 [-з[0 [5 [12 y 31016 



































y 
Points to be plotted in the graph are 
(- 4, 5), (- 3,0) (-2, - 3), (- 1, - 4), (0, - 3), (1, 0) 
and (2, 5) 





























‘The curve y = х + 2х - 3 and the line y= 3x+3 
intersect at (-2, -3) and (3, 12) 

Hence the solution of x»? - x - 6 = 0 is x - 2, 3. 
Roots are real and unequal. 
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MATRICES 





Key Points 


A Rectangular array of numbers, variables is called a ‘matrix’. 
Horizontal arrangement is ‘Row’ and vertical arrangement is Column. 
Order of a matrix = No. of Rows x No. of Columns = mx n 


e 

e 

e 

Ф Number of elements in the matrix = mn. 

Ф Row matrix: A matrix is having only one row is called a row matrix. Example: [8 4—1] 
e 


Column matrix: A matrix is having only one column is called a column matrix. Example: | 5 


Ф Square matrix: A matrix in which the number of rows and no. of columns are equal is called the 


ї i р 2 3 
square matrix. Example: р 2 | 3 1 2 
0 за 


f? Diagonal matrix: A square matrix in which all the elements are zero, except the leading diagonal 
elements is called a Diagonal matrix. 


" 5 0 оо 
xample: o 7l в” 10 
0 0 -3 


@ Scalar matrix: A diagonal matrix in which all the leading elements are equal is called the Scalar 


-4 0 0 

3 20 
matrix. Example: | | 0-4 0 
0 0-4 


@ Identity (or) Unit matrix: 
A Scalar matrix in which all the leading diagonal elements are ‘1’, is called the Identity matrix and 
100 
it is denoted by I. Example: 1, = | d dielo 100 
M 1 00 I 
Ф Zero matrix (or) Null matrix: 


оо 
А matrix is called a zero matrix if all of из elements are zero. Example: 0) | 1 


о о о 
о о о 
о о о 








Ф Triangular matrix: 
A square matrix in which all the entries above the leading diagonal are zero is called a lower triangular 


1.0 0 
matrix. Example: | 7 3 0| If all the entries below the leading diagonal are zero, then it is 
5-1 2 
7-3 
called upper triangular matrix. Example: | 0 3 5 
0 0 2 


f? Transpose of a matrix: 
The matrix obtained by interchanging the elements in rows and columns of the matrix A is called 
I3 184 
transpose of A and itis denoted Бу AT. Example: A- |8 9| = AT= р 9 | and (AI = А. 
43 
Ф Equal matrices: 
Two matrices A and B are equal if and only if they have the same order and corresponding elements 
are same. 


, 
П 
1 
1 
D 
D 
' 
D 
' 
' 
D 
' 
' 
i 
' 
' 
D 
D 
D 
i 
' 
D 
' 
D 
! 
' 
1 
1 
р 
D 
' 
D 
D 
' 





Bl Worked Examples У ғ. 


We know that a matrix is of order m x n, has mn 














Consider the following information regarding ; elements. Thus to find all possible orders of a 
the number of men and women workers in matrix with 16 elements, we will find all ordered 
three factories I, Папа Ш, pairs of natural numbers whose product is 16. 
Men Women x ordered pairs are (1, 16), (16, 1), (4,4), (8,2), 
I 23 18 0:8) 
=] Hence possible orders are 1 x 16, 16 x 1,4 x 4, 
II 47 36 
L——34 2x8,8x2 
III 15 16 














Со 





truct a 3 x 3 matrix whose elements are 


Represent the above information in the 
form of a matrix. What does the entry in 
the second row and first column represent? : 





Sol: 
The general 3 x 3 matrix is given by 





501: 
Тре information is represented in the from of a ап ар 98 
3 х 2 matrix as follows А= |а, а, а, 
23 18 а би By 
А=| 47 36 aj il 
15 16 aj = 1х1 = 1х1 = b 
The entry in the second row and first column ag = Fx? = 154 = 4 
represent that there are 47 men workers in ag e 1252? = 1X9 = 9 
factory II. a, = 22х12 = 4х1 = 4 
= 92,92 = " E 
If a matrix has 16 elements, what are the а = 2222 Бий 16) 
Р Qu a аз = 2'x3 = 4x9 = 36 
possible orders it can have? Зар 
aj = УХЕ = 9х1 = 9 


fin) 
| 
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ay = SX #94 = 38 1 4. The number of column (s) in a column matrix 
= Sas = S9 = By |o ме 
Hence the required matrix is : 1 
149 | 5. The number of row (s) ша row matrix are 
А=|4 16 36 Н 1 
9 36 81 | 6. The non-diagonal elements in any unit matrix 
Я Find the value of a, b, c, d from the equation } 
a-b 2а+с 1 75 ї " 5 = 
25-8 Bead s 02 7. Does there exist a square matrix with 32 
: elements? 
Sol: ! № 


The given matrices are equal. Thus ай! 


corresponding elements are equal. | Е Exercise 3.16 





Therefore а-Ъ= 1 al) 
2а+е =5 0440) 5 x 48 
24-Ы -0 -0) 1. In the matrix A = |] /7 RE 5|, write 
3с-4 -2 . (4) Н 2 
(3) 2 2a-b-0 ; 1 4 3 0 
24 =b ...(5) i 6 8 -l 1 
Put 2a = b in equation (1), 4-24-159 а=-1 | (i) The number of elements 


Put a =- 1 in equation (5),2 (- 1) =b > b2-2| 
Рша =- 1 in equation (2),2 (- 1) c c2 5 > с-7: 
Put c =7 in equation (4),3 (7) +4=2 > d=- 19 | 


(ii) The order of the matrix 
(iii) Write the elements corresponding to 
822) дэ» Aar дэр 045; ац 











Therefore, a =- 1,b=-2,c=7,d=-19 501: 
Зи, 
rogress Check 
E А=|-1 7 Л 5 
1. Find the element in the second row and third 1 4 3 0 
b —2 3 
column of the matrix | 1 | 6 8 ай 1 
аз=5 : @ ‘The number of elements = 16 
Gi) The order of the matrix = No of rows x No 
а of columns 2 4x 4 
2. Find the order of the matrix | cos Ө Gii) а= P M ay = 3 49 4555,4 
tan Ө 
ПЕ Order =3 x 1 ag =—1l,ay=1 


3. Determine the entries denoted by ац, аз, 433, | 2, Ifa matrix has 18 elements, what are the possible 


Tg з 4 1 orders it can have? What if it has 6 elements? 
ац from the matrix |5 9 -4 47 i Sol: 
3 5/2 8 9 : Given that a matrix has 18 elements. 
7 0 1 4 : -. The possible orders are 1 х 18, 18 x 1,9 x 2,2 x 9, 
6x3,3x6. 
a4 72. 3579. 24478. 34-74 If a matrix has 6 elements, then the possible orders 


are 1x6,6x 1,25:3,35 2. 


aM - | 


3. Construct a 3 X 3 matrix whose elements are ' 








8 64 
given by 3 3 
: S 2 T G jy 64 125 
s= Я: тэ 
- sj = 18—01 Gi): aj 3 В 2 The matrix is | 9 з 3 
G 4,-1-2) 64 125 2, 
Since, the matrix is of order 3 х 3, there will be 9 3 3 


elements. 
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Don 
9 


then verify (AT)! = A 


ay = [1-2(0)|2[1-2]2 |- 1] 2 1 5 4 3 
ав = [1-209] - [1 - 4| - -3]-3 РЭГ НИЛ ines 
аз = [1-2 (3)| = 1-6] =|- 5|=5 на 
ay, = 2-20)]2 2-2]20 3 ч 
a» = |2-2 (2)|=|2-4]|=|-2|=2 } 501: 
as = -2(3|-0-4|-1-4-4 | 5453 
кы ж ве ! д = 8 
aj = [3-2 (2)|= [3-4 = |- 1] 2 1 у Aes 
as = [3-2 (3)|= [3-6 2-3] 23 
13 5| 513 
^ The тайх в |0 2 4 Н АТ = |4 -7 8 
“1 3 45 2 
ЭР” === 
(i) sje 657, i J» -3 
УА |5 2 
14-1] ay : -5 
ө = а+ |y _ gg 43 - 
3 3 Sol: 
ч _ (142) [ORC NE Л =з 
5 3 3 * А=|- 2 
a, = 083 y 8 45 -5 
= 
3 
, А -47 3 
3 3 
ы = SF Тя MEE 
-43 5 
a = 242" Өр 6 
ЫЕ [И AB 
АР в „б og 
н _ (2+3)° (Gy _125 RENE 
23 — 3 цан 3 ын 3 x 
E: Ж Б 
_ Quy (uy 64 | 2 m 
"UU wp 7.4 78 } 6. НА=| -/7 07 2 
501: шоо 
ag = 6+2) _ 6% _ 15 8 $4 
5 Е 33 5 84 
='@ „(Р e. А-(-47 07 5 
ar "ас 3 =72 47 5 
8 3 1 


2 
11731 
LJ 








5 -J 8 
АТ = |2 07 3 
2 521 
5 2 2 
(AD! = |-VI7 07 5/2|=А 
8 3 1 
2 (AD = A 


Hence verified. 


7. Find the values of x, y and z from the following 
equations 
12 


(i) 


x 


юш w 
! 
ren 
ла 
Р, 


501: 


К 12 3 » 2 
9 x 32| |3 5 
Equating the corresponding elements 


OPERATIONS ON MATRICES 
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х=3,у=12,2=3 


= x+ 2 62 
Gi) ыр 
5-2 xy 5 8 
x+y=6, xy=8, 5+2=5 
x+8/x=6 y=8/x, z=5-5=0 


х?-6х+8=0 when x =4,y=2 
(х-4)(х-2 whenx=2,y=4, 2-0 









ssl) 
40) 


x=4,2 .. х=4,у=2,2=0 (ог) 
х=2,у=4,2=0 
х+у+х 9 
(iii) xtz |=|5 
у+= 
x+y+z=9 
x+z=5 
у+2= 7 


(1) + (2) + (3) 2 2х+2у + 32221 
(1) х2 2 2x * 2у+ 22 = 18 

(4) - (5) > 2-3 
Substituting in (3) 
y+3 


Substituting z 
х+3 
х 





Two matrices can be added ог subtracted if they have the same order and to add or subtract the 
matrices just add or subtract the corresponding elements. 


When multiplying a matrix by a scalar (constant), we multiply all the elements in the matrix by a. 


Matrix multiplication is possible only if the number of columns in the first matrix is equal to the 


number of rows in second matrix. 


e 
e 
scalar. 
e 
e 


If the matrix A is of order m x n and B is of order p x q then AB is possible only when n = p and 


ВА is possible only when а = m. 
Order of AB- mxq 
Orderof BA- pxn 





403) 
404) 
a (5) 
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пея 1792 
ESA fA=|4 5 6,B-|! 3 1|,88аА-В. 
789 44 
501: 
123 170 
А+В= |4 5 61411 3 1 
7 8 9 240 
1+1 247 3+0 2 
=| 4+1 5+3 6+1|=|5 
7+2 8+4 9+0 9 129 


Two examinations were conducted for 3 groups 
ofstudents namely group 1, group 2, group3and 
their data on average of marks for the subjects 
Tamil, English, Science and Mathematics are 


given below in the form of matrices А and B. | 
Find the total marks of both the examinations 


for all the 3 groups. 


Tamil English Science Mathematics 
Groupl|22 15 Ја 723 
А = Group 2| 50 62 21 30 
Group 3| 53 80 32 40 
Tamil English Science Mathematics 
Group 1| 20 38 15 40 
B = Group 2| 18 12 17 80 
Group 3| 81 47 52 18 


Sol: 

Тре total marks in both the examinations for all 
the 3 groups is the sum of the given matrices. 
22420 15438 14-15 23-40 
50-18 62412 21-17 30-80 


53-81 80-47 32452 40-18 


А+В= 


42 53 29 63 
= | 68 74 38 110 
134 127 84 58 





, find A + В. 





501: 
1118 not possible to add A and B because they have 
different orders. 


7 8 6 4 11 -3 
ЕЯ ГА- 1 3 9|,B=|-1 2 4 | then 
24 9 -Í тау 
Find 2A + B. 
$01: 
Since A and В have same order 3 x 3, 2A + B is 
defined. 
We have 
7 8 6 4 11 -3 
2A44B22|1 3 914-1 2 4 
-4 3 -1 1 5 4 
14 16—12 4 11-3 
= |2 6 18|+|-12 4 
-8 6 -2 7 5 0 
18 27 9 
ш|1 8 22 
-1 11 -2 
54-2 -1 o4 = 
13 k $ Я 
ЕНА - |5 5 № |,в= 4 5 3 йа 
Н 194 5 -6 9 
4A - 3B. 
Sol: 


Since A, B are of the same order 3 x 3, 
subtraction of 4A and 3B is defined. 


5 4 -2] [-7 4 -3 

spe ald 2 quai © з 
24 4 2 

19 4 5 -6 9 

>) 16 -81 [21 -42 9 

sla s &В|4|-3 -2 ә 
4 2 
4 36 161 | 45. ig 
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41 4 т 
Е -3 42-9 
ын 4 

-1 = —И 


Find the value ofa, b, c, d, x, y from the following 


matrix equation. 


d 8 3 a 2 2a 
mal a —4) (8 ёс 


Sol: 
First, we add the two matrices on both left, right 
hand sides to get 


4-3 8+а 2 2441 

3b-2 а-4) (5-5 4c 
Equating the corresponding elements of the two 
matrices, we have 














4-3 22-2 4--1 
8+а = 2а+1 > а-7 
-3 
3-2 =b-5> b= 5 
Substituting а=7та- 4 = 4с > c= i 
2 3 
Therefore, a=7,b=—=,c=—,d=-1. 
erefore, а gu 
183 8 -38.--4 
EAr a= 1350|в-121-3, 
876 0 1 5 
5 3 0 
8-1-1-47 2 
1 4 3 
compute the following : 
3 
@ ЗА «2B-C 8) la-in 
Sol: Е 5 
0) 3A+2B-C 
18 
= 33 5 


876 0 1 


3 24 9| [16 -12 
= |9 15 0+4 2 -öjt 


3 8 —6 
014212 11 “+4 4142 
24 21 18) |0 2 m 





14 9 1 
14 44 -8 
23 19 25 


Ш 


Gi) 


Nie 


4-2: А-Я] 
2 g 


8 -6 -4 
u = 


nie 
о ш 
ч 
о © ш 
! 
Nile 
on 
л 


шдэ 2 
=3 dq 


Rie 


! 
! 


№ Exercise 3.17 





r 9 = ў 
1. НА=|3 4 |,В= |3 3 | then verify that 
8. 3 1 0 
(0) А+В=В+А 
(i) А+СА)=(-А)+А=О. 





501: 
1 9 5 7 
A-|35 4|5-|3 3 
-3 10 
9Y (s 7 16 
G) А-8- 4-3 3| = 7 
-3) (1 0 -3 
5 7) (1 9 16 
В+А = |3 31413 4 |= 7 
1 0) (8 -3 a 
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A+B=B+A : $3 з 4 8 3 4 
19 41-9 Bees |2 9 Dlali aw 8 
@  A-]|3 4\|,-a=|-3 -4 Ї -8 t = [2 o£ -4 
B es ЗО 0 6 8 
1 9) (-1 -9 = | m a 
А+(-А)=|3 4|+|-3 -4 дах 
BB) 148 4 43 1 10 6 8 
А+(В+С) = |2 3 -84|2 7 5 
99 i 10-4) (-5 5 -2 
-|0 0|-O $ 
"TS ! 4 9 9 
} = |4 10 -3 =. (В 
-1 -9) (1 9 i -4 5 -6 
CA)+A = = „ГЕ : 43 1) [23 
ы Е : А+В= |2 3 -8|«4|1 9 2 
ud i i$ =4) [571 = 
= |0/91-0 i 6 6 5 
0 0 ! 23 12-6 
^ А+(-А) = (CA)& A2 О ! Ec M 5 
Hence verified i 8 5 5 8 3 
А+В)+С= | 3 12 -6|41 -2 3 
LEN ЕЕ Е 61-5) (2.4 -1 
2.4 A2 |2 3 -8|,B=|1 9 2 | and 
1 4 à 7 OY = 4 9 9 
= Р 2 
Ёл » 5 à (2) 
C=|1 -2 3 | then verify that Е 7 
4 b From (1) and (2) 


А+(В+С) = (А+В)+С 


А+(В+С) = (А + В) + C. _Непсе verified. 


Sol: - MILI Чэн 
43 1 
7 0 
Ас |2 3 -8 1 3. Find X and Y if X + Y= 3 5 and 
1 0 -4 3..6 мл 
x-Y= 
23 4 : | Ң 
Bs| 4 & 2 s | 501: 
-7 1-1 Ё 0 
Х+Ү = (1) 
вах B 5 
Gs -2 3 3 0 
2 4 -i Х-У= |04 402) 


E 
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10 0 : 5. Find the values of x, y, z if 
(0*0) > 2X = Е я ! ; x-3 — 3x-z 10 
© x+y+7 х+у+2) 116 
1 (10 0 р 
Х= 13 9 209 [x y-z а 4 3] =[4 8 16] 
ў 501: 
5 0 е х-3 3—8 10 
3/2 9/2 @ |у+у+7 xtytz| = |i 6 
Substituting in (1) Equating the corresponding elements 
7 0 5 0 Же 081 
Ү = = 9 х= 1+3=4 
3 5) (3/2 9/2 | er 
Ё d i 3(4)-z = 0 
= 122z 
3/2 1/2 Ї ть 1 
5 0 $ 4+y+7=1 
-Х= [3/2 9/2) y=-10 
! "^ xz4yz-10,2-212 
2 0 
em р di x y-z z*3|* 4 3|=|4 8 16 
Lio [ж z^ дай еа Ser 1 
: [х+у у-2+4 2+6] = [4 8 16] 
049 7.38 и. 
4. КА = # з ТИ iA o find the value | a х+у=4, у-2+4=8, 2+6= 16 
mo T 2=16-6=10 
of (i) B-5A (ii) ЗА - 9B : Substituting z = 10 
Sol: y-10+4=8 
endi. as у= 846214 
telg э 9 1148 oo х+14 = 4 
х = 4-14=-10 
738 049 Н 2. Solution = - 10, у= 14, 2= 10 
HL я-= у аа 35 Jv Tu 16 
i i +y = 
“(738 0 20 45 6. Find xand yitx| | (5) (2) 
(14 9) [40 15 35 Sol: 
4 -2 4 
E к ас 4 Jol | = ( | 
-39 -11 -26 a 3 6 
4x -2у 4 
2 049 738 ai - 
(ii) ЗА -9В = 3 -9 -3х 3y 6 
837 149 
! 4x-2y 2-42 2х-у-2 (1) 
„(| 72 27) 88 22 Ж -3x+3y = 6> -x«y-2 (2) 
24 9 21| (9 36 81 i (1)+Q) > х=4 
-63 -15 -45 : Substituting in (2) 
= -4-у-2 
15 -27 -60 d E 
4 ^ х=4у=б. 





A 
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7. Find the non-zero values of x satisfying їе! х? + 8х = 12x 
matrix equation х2 + 8x-12x = 0 
2 - 
2x 2] [8 5x 2+8 24 ча = 0 
х [#2 j х(х-4) =0 
8 х 4 4х 10 6x x = 0 (rejected) and x = 4 
Sol: 2. The non-zero value of x is 4. 
2x 2 8 5x x48 24 
x *2 22 х -2х 5 
3 х 4 4х 10 6x 8. Solve for x, | ‚|= | = Н 
у S 
2x! 2x| [16 10x 2x°+16 48 Sol: 
* ы 
3x x? 8 8x [= 20 12х (x2) 18 » (5) 
2x16 12x 2x*+16 48 нх -y) ^w 
3x48  x'48x| | 20 12x (x (-4x) (5 
Equating the corresponding elements b? -3y) E ls) 
3х2 +16 = 2x5 16 24 5 
3х2-2х2 = 16-16 ambos ГЭ 
х= 0 -y 5 
x=0 ; Equating the corresponding elements, 
(Rejected as non zero value required). | B 
х^-4х = 5 
12х = 48 ias 
х-4х-5 = 
х 24894 (х- 5) (х+1) = 0 
25-1 
3x +8 = 20 4 
3x = 20-8=12 i yExy B 
Б 12 8 y-2y-8-20 
х= ga (у-4) (у+2) = 0 
у = 4-2. 


MULTIPLICATION OF MATRICES 
№ Worked Example | "T взт 
1 








АВ х| 2 4 


121 831 S 8 1 
БИН 1А =), | 5|,B=|2 4 1|find AB. (84440) 83840) — (14240) 
S { = |04424235) 044415) (0439 
501: 
We observe that А isa2 x 3 matrixand Bisa3 x3 
matrix, hence AB is defined and it will be of the = |51 28 9 
order 2 x 3. 
124 ! B d 2 
Given А = Tcp EX КА 15 Bal? S find AB and BA. Check 
з » 
$51 if AB = BA. 
541 501: 
В = We observe that А is a 2 x 2 matrix and B isa 
53 1L, 2x 2 matrix, hence AB is defined and it will be of 


the order 2 x 2. 
K S 


179 
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[2 | | 01 Rewriting 2х+у=4 5411) 
АВ = х х+2у=5 ... (2) 
| 3] [1 3) (1) -2 x (2) gives 
[441 0+3] [5 3 2х+у=4() 
5 [2+3 0+9| 7159 PRX 2682 
D 01211 завээ8 
ВА = |у 3 a 3 i Substituting у = 2 in (1), 2х+2=4 > x- 1 
L J H Therefore х = 1, y = 2. 
[4+0 2+0 42 Е "а 7 
= [2+3 149] ~ [5 10 1-1 ЯГ 
Therefore, АВ + BA СЕКШ A-0-12,5- 02 1 «alise; Е 
y 2 
à йб 2 show that (AB) C = A (BC) 
EX If A= X andB-| _ 5 Sol: 
” "i LHS (AB) C 
Show that A and B satisfy commutative property i т 
— — ie й а zl. 21 
We have to show that AB = BA : 131, 
"es |. -N2 „е 20 i ded „1-1 
м; 2} 2 i = 4) 
- Е 1 2 
Le €f. О J ӨЧ 4.4, ^| 
^ 24-24 “ана |708 i 
2 = [1+8 2-414| 8 -2|  ..() 
2 | 32-20 RHS A (BC) 
.ВА = х = 
ВН$:ВА = В 2 ЯЛ 2 1-1 1 2 
ај ВС = |2 1 х 7 
4+4 4+4 1 3 2 “Цаа 
3х2 
= |--22 +2 4+4 
: 1-2 2411 [-1 3 
-р al 21242 4-1]. | 4 3 
[0 8 ise 3-8| 17-41 
Hence LHS = RHS i.e., АВ = BA is 
4 Аво = 1 =1 2],,х|4 3 
5 7-1 


3x2 





Sol: 


= [-1-4+14 3-3-2] 


( | bL J В | =P =] -@ 


By matrix multiplication From (1) and (2) , (AB) C = A (BC) 
2x y 4 
= |x4+2y) | в 


С № 
180. 
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ENG А - 


verify that A (B + C) = AB + AC 





Sol: 
LHS A (B +C) 
[1 2] [-7 6 
BHC =! чоо а 2 
[-6 8 
7 [1 4 
[1 1] [-6 8 
А69 = | "Lr 
[-6-1 8+4 
= | 6-3 -8+12 
[-7 12 
DES. 
RHS: AB + AC 
a fee 1 2 
Л ГЭ -1 2 
TEF 242 
= | яї-12:-26 
-з 4 
= |-13 4 
[1 1] [-7 6 
АС -1л1:3/ 3 2 
[-7+3 6+2 
= | 7+9 -6+6 
[-4 8 
51160 
[-3 4] [-4 8 
SABRAC = | 14 altl 16 o 
|-7 12 
“[3 4 
From (1) and (2), A (B + C) = AB + AC. 
Hence proved. 


ИШЕТ 


-7 

















1, б жй 2-4 
2 вила |. = | andB-|-!  4|showthat 
0 2 
{ (AB)! = ВТАТ 
501: 
LHS: (АВ)Г 
5 2- 
i à | ӨВ 
«| 
2|2-1 1 
АВ = [ № | бы 
x2 
[2-240 —1+8+2 
= [4+1+0 -2-442 
[0 9 
= |5 -4 
" fo 9 у 0 5 
aB = |; _4| = д (1) 
wwf) " 
; RHS: (BTAT) 
[2-1 9 
|- И АШУ? |, 
и # 
АТ=| 2 -1 
|: Т 
г 1 2 
2-1 ; $ Al 
к 2 
ВА pd 4 8, Uu 
Е 3x2 
2-240 44140 
Я |-1+8+2 -2-442 
[0 5 
= |» -4 ~ (2) 
From (1) and (2), (AB)! = ВТАТ, 
Hence proved. 
‚ № Exercise 3.18 
1. Find the order of the product matrix AB if 
@ | Gi | Gi) | Gv) | (v) 
Orders) 4.5 4x3 | 4х2 | 4х5 | 1x1 
of A 
Ordes| 545 | зур | 2х2 | 5х1 | 1х3 
оЁВ 


























47 
2181) 
LJ 








501: 


(i) Order of A = 3 x 3, order of B = 3 x 3 
^. Order of AB=3 x 3 


(ii) Order of A = 4 x 3, Order of B=3 x 2 
^ Order of AB=4x2 

(iii) Order of A = 4x 2, Order of В =2 x 2 
^. Order of AB=4x2 

(iv) Order of A = 4x 5, Order of B=5 x 1 
^ Order of AB- 4x 1 


(v) Order of A = 1 x 1, Order of B = 1 x 3 
^. Order of AB = 1 x 3 


2. If A is of order p X q and B is of order q X r what 


is the order of AB and BA? 
Sol: 
Orderof A = pxq 
Order of B = qxr 
No.of columns in A = No of Rows in В 
q=4 


“+ The product ‘AB’ is possible. 
Order of AB = Number of Rows in A x Number of 
Columns in B 


upset 
No. of columns in В = No. of rows in A 
ie,r*q 


©. ВА is not possible. 


3. A has ‘a’ rows and ‘а + 3’ columns. В has ‘b’ 
rows and ‘17 — b’ columns and if both products 
AB and BA exist find a, b? 

Sol: 
Given A has ‘а’ 
B has ‘b’ rows and *17-b' columns 
Since AB and BA exist 

For АВ, No. of columns in А = 


rows and ‘a + 3’ columns 


No. of rows in В 


- а+3 = Ь 
For BA, No. of columns іп В = No of rows in A 
17-b-a 
17-(a+3) =a 
17-а-3 =a 
2а = 14 
a=7 
=a+3=7+3=10 
= 7,b=10. 
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m 


1-3 
лл = | Ї 5 | find AB, ва ам 


check if AB = BA. 





Sol: 

[2 5 1-4 

АЯ |4 ap] 5 
[2 s] -3 

АВ = |4 312 5 
2410 -6+25] [12 19 
=| 4+6 -12415| 5110 3 
[1 -3][2 5 

ВА = |2 51|4 3 


4+20 
/. AB# BA 


2-12 5-9 -10 
ы 10415| 7 | 24 


-4 
25 


5. Given that 


PPD MG 1 


verify that А (В+ C) = АВ + AC. 


Sol: 
1 3 
А = |5 1, 
1-1 2 
Ве); 5 2f 
t 3 1 
баш P d 
[1-2 2), 1 & 2 
Bed | з s 2||-4 1 3 
Гао 4 
sja 6 5 
fi 3]f 2 2 4 
di Bees | -1|-1 8 5 


2-3 2418 4415 
10+1 10-6 20-5 
[-1 20 19 
1 4 15 





0) 
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131 1-1 2 
АВ = |5 |3 5 2 
1+9 —1+15 2+6 
=| 5-3 -5-5 10-2 
[ 10 4 8 
i 2-0 8 
fi 3 i 3 2 
АС = |5-1|-4 1 3 
[1-12 3+3 2+9 
= | 5+4 15-1 10-3 
-u в n 
=| 9 14 7 
АВ-АС [10 158]. [210796 И 
2 „Ао 8 | j|. 9—14 7 
_ [21920 49 
7 | 4/15 





From (1), (2) 
^ A(B* С)  AB« AC, 


12 
6. Show that the matrices A — | | ‚В= | 


3 1 


satisfy commutative property AB — BA. 


Sol: 

[12 1- 
Жэ ар В= 8 
ass [12] 1-2 

[3 11-3 1 
41 1-6 -2+2 

| 3-3 -6+1 

1-5 0 
“| 0 -5 

| 1-2111 2 
А |-8 al зЕ л 





2 
1 


Hence verified. 


-3 


| 


| 


| 


за (2)7 


| 





1—6 


| 


2-2 
—6+1 


САВ = ВА 
Непсе ргоуе4. 
UE 4 0 4 0 
7.Let A = |, 3|P7|, 5С 2| Show 
that 


(i) A(BC) - (AB)C 
(ii) (A-B)C = AC - BC 
(iii) (A - B)! = AT- ВТ 


Sol: 
[12 4 0 20 
1 3pB7|1 5'С=|у 2 
[4 0][2 0 
15112 
8+0 0+0 8 0 
2-5 0+10/=|7 10 
fi zs o 
1 3||7 10 


[8-14 04-20 
8421 0430 


[22 20 
29 30 


1 2][4 0 
ЇЇ 
| 4+2 0410 
| 4+3 M Е | 
6 10][2 0 
НАН 


12+10 0+20 
14+15 0+30 


22 20 
= |29 30 


А 


BC 


A (BC) 


01) 


(АВ) 





6 10 
7 15 


(AB)C 





10°" Std | MATHEMATICS 


From (1) and (2) 
А (ВС) = (АВ)С 
Hence proved. 





a fi 2] [4 0 
м вв 13] [15 
зо 
= | 0.2 
- [-3 21200 
(4-BC-|, aliz 
[2642 0+4 
=| 0-2 0-4 
r4 4 
51-2-4| 
2112 o 
20268 || 2 
[2+2 0+4 
= [243 0+6|= 
Га o][2. 0 
ВС = 1512 
| 840 0+0 
= [2+5 0410 
АС-ВС = 51.50 
[56] [7 10 
[4 4 
=|-2 -4 
From (1) and (2) 
(A - B) C - AC - BC 
Hence proved. 
NM П 2] [4 0 
(iii) (А-В) = ШЕ 15 
[-3 2 
[0-2 
n 1-3 0 
(А-87-1 5 2 
" [1 1 
шаа [2 3 











ul 


4 
5 


8 
7 


4 1 
ВТ = |0 5 
pau 1 
ABE le al ltt E 
-8 10 
я | a = ... (2) 
From (1) and (2) 


(A - B)' = AT- ВТ 
Hence proved. 





со80 0 sin 0 
8.1 A = ‚В= Г then 
! 0 050 0 sin® 
T 
00 show that A? + В? =I. 
501: 
| со8 00 
AS | 0 со0| 
4 > 
‘ sinü 0 
aS [0 sin® 
А? = AA 
[сб 0 cos0 0 
| T [0 cos0 0 cos 
HA [co?040 0+0 
E | 0+0 0+ соз? Ө 
Їсоё 00 | 
” 0 соз 0 
(2) [ 
р В? = BB 
[sino 0 150 0 
510 за 0|| 0 sine 
ял 0-0 0+0 
© | 0+0 sme 
Гсоз? 0 0 sin'O 0 
Now A? + B? = 29|* in? 
Uwe TUS] ease 0  sin'0 
(1) Гсоз? Ө+ sin? Ө 0+0 
=| 0+0 cos? Ө + sin? Ө 
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= 


Непсе Ргоуе4. 


со80  sin8 
9. ҒА = prove that AAT = I. 
Sol: —sinO созӨ 
Г cos0 — sinO 
А = |-sin8 со 
Г cos0 —sinO 
АТ = | 510 соѕ0 
T Г cos0 — sinO]| cos@ -sinO 
сийн [-sin® — cosO|| sinO соб 
_ | 0$ 0+5? 0 — с050 sin Ө + sin Ө cos @ 
© [-sin@cos0+cos@sin@ sin? ӨлсөгӨ 
[10 " : 
= |0 1 [2соѕ? Ө + sin? 0 21] 





ОАА =! T 


Непсе Ргоуе4. 


10. Verify that А? = I when А = | 


Sol: 
| 5 -4 
ын | 6-5 
r 5 -4][ 5-4 
А? =АА = | & _5| 6 _5 
Г 25-24 -20-20 10 
© | 30-30 -24425| (0 1 
ЛА = 1 
Непсе ргоуе4. 
a b] 1 
ILIfA- |, црам1-1, | 





show that A? — (a + d) А = (bc ad)L 


Sol: 
| Jj | | 
A= ‚1= 
са 0 1 


|12.IfA- | 


A 


! 


а Ьа 

байна а «s 
a@+be ab+bd 

= | acted bes d? 


a b 
(a+d)A = avo? E 


a(at+d) Ь(а+а) 
c(a+d) d(a+d) 


а аа ab+bd 
ac+cd а4-4 


A*-(a«d)A 


Е abc ab+bd " а? tad 
© [ас+са bcd? ac cd 


bc— аа 0 
p 0 bc- ad 


10 
Now (be -ad)1, = (bc— ad) | | 


Ёс-аа 0 
= 0 bc— ad 


From (1) and (2) 
А? - (a d) A = (bc- ad) I, 
Hence proved. 


1 
9 
TE 

5 


verify that (AB)! = BT AT 


Sol: 
529 
AR y ти ВЭЭ 


f 
5291, 
Be ln ы 
5 -1 





wn 
ком 


4 





Dap 


1-0 


| 


ab+bd 
ad d^ 


00) 


1 Ё 
1 2 
5 d 
и 
2 


744-8 


542445 pes 


= ce: 


Сұ 
185. 
Lg 
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[52 У 4 Exercise 3.19 
“зо. Choose the correct answer: 
[52 43 1. A system of 3 linear equations in 3 variables is 
(АВ = |30 з adl) inconsistent if their planes 
ы (1) intersect only at a point 
ч 51 (2) intersect in а line 
ВТАТ = 11 5 2 2 (3) coincides with each other 
(7 8-1 Sg | (4) do not intersect [Ans : 4] 
[542445 142440 2. € Lu nem --6, 
= -7y + 72 = =915. 
= [35+4-9 744-8 тее. сэргэнэ 
Е »2-3 
[52 У в = = A 
= «d z- 
30 3 J 
н 3 [Ans : 1] 
From (1) and (2) 
(AB)! = ВТАТ w(i} 


Hence proved. 


40) 
.. (3) 





(2) > -7y+7z 


3 
13. If A= | | show that А? — 5A +71,=0 


Wow ww ww 





-y+z 
Sol: : vr 
ap ! Substituting in (1) 
A= 2 | х+2-3(3) = 
А2 = АЖ ! х+2-9 = 
E» 
2 | ; | : | 2. Solution isx = Бу = 
3. If (x 6) is the HCF of x! -2x — 24 and x! - kx - 6 
_ | 9-1 3+2] |8 5 then the value of k is. 
“8-3 eid -5 З (3 (2) 5 
3)6 4) 8 Ans : 2 
m Р 5 1 |: | poh e ! l 
= [a 2| [-5 10 Given (x- 6) is the HCF of x? - kx - 6 and x? - 2x - 24. 
id 7 0 ! dà alee ОВЕН by n i 
7h27) 15710 7 (6)?-k(6)- 6 = 0 
=> 36-6k-6=0 
: 5) [7 ° 6k = 30 
Л А-5А+7, = 101410 7 zs мы ав 
6 


3 


8-1547 5-5+0 
= |-5+5+0 3-10+7 
9 

0 = € 
@) Q1y-21) 

21y/-42 y 421 7(у*-2у+1) 


oS o SS psi] 
y P 





Hence Proved. 


aM 
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Sol: 


Зу-3 7у-7 3(у-) зу 
= х 


2 


y Зу 





у 70-0 7 


9y 





3. 1 
У я is not equal to 


4 
y+ 
а) = 
У 





$01: 


© +9 
x 

(8) | y-=—| +2 (4) |»*— 
A y 


2 
-2 


2 
yr 4, is not equal to 1-2) 
y У 


1 


ie, y! Layla 
z я 


х 8 
х2-25 х+6х+5 
x! -7x 4 40 
(х- 5) (х+5 

x!-7x +40 
(9) (x? = 25) (х+1) 


6, 


(1) 


801: 
х 8 


gives 


2 x! +7х +40 
) (х — 5) (x +5) (x +1) 
x! +10 
(x? — 25) (x +1) 


[Ans : 3] 


x 8 





х2-25 x +6x45 7 


(к+5)(х—5) (х+5)(х+1) 
_ х(хэ))-8(х-5) 
7 (х+5)(х—5)(х+1) 


х+х-8х+40 
7 (хж5)(х-5)/(х41) 
_ x! -7x 40 
С (X =25) (x +1) 


[Ans : 2] 





7. The square root of 


16|x^z* 





(1) 








(3) 








256x yz 





8 ао 


is equal to 











: 501: 


xz 


y 


Dex yz iliy 
256 yz Б 


_ 16 


5 

















rye 


8. Which of the following should be added to make 
хі + 64 a perfect square. 


(1) 4x? (2) 16x? 
(3) 8x? (4) - 8x? [Ans : 2] 
Sol: 
x? +64 + 16x? = х* + 16x? + 64 
= GOY + 2(8) (х2) + (8) 
= (+8? 
9. The solution of (2x — 1)? = 9 is equal to 
(1) -1 (2) 2 
(3-12 (4) None of these 
[Ans : 3] 
501: 
Qx-1y = 9 
2-1 œ i3 
2x-1=3 2x-1 = -3 
2x =4 2х = -2 
x=2 х = -1 
Solution isx = - 1,2. 


! 10. The values of a and b if 4x* — 24x? + 76x? + ax + b 
is a perfect square are 





(1) 100, 120 (2) 10, 12 
(3) — 120, 100 (4) 12, 10 [Ans : 3] 
501: 
үнс -24х7--76х2 +ax +b 
2x! - 6x + 10 
2x? | Ax* - 24x? + 76x? + ax +b 
4x 
(-) 
4x? - 6x -24 + 76x” 
= 24x? + 36x? 
© 
4х? - 12x + 10 40x? +ax +b 


40x? - 120x + 100 
OWM © 


<. a=- 120, b = 100. 


С № 
Е] 





— 11. If the roots of the equation qx? + рх +r=0! 
are the squares of the roots of the equation | 








qx? + px + r = 0 then, q, p, rare in 


(1) A.P 
(2) GP 
(3) Both A.P and G.P ! 
(4) none of these. [Ans : 2] 
Sol: | 
Let о, В be the roots of the equation qx” + px+r = 0 
Sum ofthe roots @+B = = 
Product of the roots aß = 2 
Ч 
Given that o^, B? are the roots of qx? + px +r? = 0 
- p 
7. Sum of the roots 02+ f? = -=F 
Ч 
But а? +В = (a4) -2аВ 
(=e) 2 JE 
4 gmat f =a 
2 2 
Шы „> 
q q 4 
Эр 222 om 
З-----»5 =- 
q 3 4 4 


р? = аг= pisa Geometric mean and q, p, r are in 
Geometric Progression. 


12. Graph of a linear polynomial is a 
(1) Straight line (2) Circle 


(3) Parabola (4) Hyperbola [Ans : 1] 


13. The number of points of intersection of the 


quadratic polynomial x? + 4x + 4 with the | 


X -axis is 
(1) 0 (2) 1 
(3) Оог1 (4)2 [Ans : 2] 
Sol: 
х2+4х+4 = 0 
(x42? = 0 
x = -2 (twice) 


Roots are real and equal. 
-. Point of intersection with X-axis is 1. 
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7 3° 9 ў 
| 14. For the given matrix A =| 2 4 6 8) the 
order of the matrix AT is 9. E 18: 15 
(1) 2x3 (2) 3x2 
(3) 3x4 (4) 4x3 [Ans : 4] 
501: 
1 3 5 7 
А=|2 4 6 8|,orderofA = 3x4 
9 1113 15 
1 2 9 
3 411 
АТ = , Order of AT = 4x3 
5 $ là 
7 8 15 


15. If A is a 2 X 3 matrix and B isa 3 x 4 matrix, how 


many columns does AB have 


(1) 3 (2) 4 
(3) 2 (5) 5 [Ans : 2] 
Sol: 
Order of A = 2x3 
Order of B = 3x4 
Order of AB = 2х4 


No. of columns in AB = 4 


16. If number of columns and rows are not equal in 
a matrix then it is said to be a 
(1) Diagonal matrix 
(2) Rectangular matrix 
(3) Square matrix 


(4) Identity matrix [Ans : 2] 


17. Transpose of a column matrix is 
(1) Unit matrix 
(2) Diagonal matrix 
(3) Column matrix 
(4) Row matrix [Ans : 4] 


1 
18. Find the matrix X if 2X + р 


-2 -2 2 2 
0) ( A 3 a; 2 
12 21 
в) ш 2) Ф С 2) 


EN 


цан 
Mu 
= 
on 
wn 
eae. 


[Ans : 2] 
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M 


Sol: 


А 13 
Given 2х + = 
57 
57 13 
2х = m 
9 5 57 


19. Which of the following can be calculated from 


the given matrices. 
1 2 1 


Ас |3 
5 6 


(i) A? (ii) В? (iii) АВ (iv) BA 

(1) (0) and (ii) only (2) (ii) and (iii) only 

(3) (ii) and (iv) only (4) All of these [Ans : 3] 
801: 


OrderofA = 3x2 

Order of B = 3x3 
(9) A? is not possible as it is not square matrix. 
(i) B? is possible as it is a square matrix. 


(iii) AB is not possible. No of columns in A 
= No. of Rows in B. 

(iv) BA is possible. Since, No. of columns in B 
= No. of Rows in A. 





and 


! 
oN Ge 


0 1 
| 5 | Which of the following statements 
-2 5 


are correct? 


0 1 

@лв+с=[; ; (ii) BC =| 2 -3 
гч -4 10 
25 -8 20 

Gi) BA « C- |. | (iv) (AB)C = Б = 


(1) (i) and (ii) only 
(2) (ii) and (iii) only 
(3) (iii) and (iv) only 
(3) all of these 

Sol: 


: TTL 
; PAM => 


0 1 
ВС-| 2-3 
-4 10 





UNIT EXERCISE - 3 


1. Solve 
: (x+y-5)=y-z=2x-11 =9-(x + 22). 


Sol: 
1 
2097-9) = у-2 
х+у-5 = 3y- 32 
=> х-2у+32 = 5 mij 
у-2 = 2x-11 ! 
> 2x-y+z = И e(2) i 
2х-11 = 9- (x 4 22) 
2x+x+2z = 94110 Н 
Зх +22 = 20 „ E i 








H Consider (1) and (2) 
(2) х2 > 4x - 2y +22 ww (4) 
(4) - (1) = х-2у+ 32 
3x-z «4(5) 
Now, consider (3) and (5) 
3x+2z = 20 X3) 
3x-z (5) 
(3)-(5) > 3z 
2 = 3/3 = 1 
Substituting z = lin (3) 
3х+2 (1) = 20 
3x = 20-2 = 18 


2 
489. 
= 








18 


х= 37 6 

Substituting x = 6,2 = lis P 

6-2y+3(1) = 5 

6+3-5 = 2y 

4 = 2у 

у= 2у 

й e 
pe es 
2, Solution: x = 6y = 2,z = 1, 


2. One hundred and fifty students are admitted to a | 
school. They are distributed over three sections | 
A, B and C. If 6 students are shifted from section : 
A to section C, the sections will have equal : 
number of students. If 4 times of students of | 


C exceeds the number of students of section A 


by the number of students in section B, find the : 


number of students in the three sections. 
Sol: 


Let the number of students in section A, B and C i 


be ‘x’, ‘y and ‘2’ respectively 


/. Given x+y+z = 150 EU 1 
х-б = 2+6 
x-z = 12 PN UI 
42 = х+у 
х+у-42 = 0 «(3 
consider (1) and (3) 
x+y+z = 150 ss b) 
х+у-42 = 0 ved) 
(1) - 3) > 5z = 150 
z= E - 30 
substituting in (2) 
х-30 = 12 
х = 30+12 
х = 42 


substituting x = 42,2 = 30іп (1) 
42 +у+30 = 150 
у= 150-72 
у = 78 
-. The number of students in sections A, В and С 
are 42, 78, 30 respectively. 


2 
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! 3. In a three-digit number, when the tens and the 


hundreds digit are interchanged the new number 
is 54 more than three times the original number. 
If 198 is added to the number, the digits are 
reversed. The tens digit exceeds the hundreds 
digit by twice as that of the tens digit exceeds 
the unit digit. Find the original number. 

501: 





Let the 100% digit be х” 
10% digit be ‘у’ 
Unit's digit be ‘z’ 
Given 100у+ 10х+2- 54 = 
3(100 x + 10 y 4 2) 
Substituting 290 x- 70 y+2z = - 54 (+ 2) 
145x-35y+z = -27 зай) 
100х + 10у+2+ 198 = 1002+10у+х 
Substituting 99x - 997 = - 198 (+ 99) 
x-z = -2 .4(2) 
у=х+2 (у- 2) 
> х+у-22 = 0 (3) 
Consider (1) and (3) 
145x-35y+z = -27 (0) 
(3) 35 > „35х +35у-702 = 0 0) 
(1) + (4) = 180х – 692 = -27 “{5) 
consider (5) and (2) 
180 x - 692 
(2) x 69 => 69x - 692 (6) 
(5)-(6) > 111х 
х 
Substituting x 02) 
l-z 
2 
Substituting x = 1,2 = 3in (3) 
1+у-6=0 
у=5 


7. solution: x = 1,у = 5,2 = 3. 
The number is 153. 





. Find the least common multiple of xy (d + 1) + 


К (x? + у?) and xy (К - 1) +k (x^ - y?) 
Sol: 
ху (KÓ 1) - k +y’) 
Factorizing ху k? + xy + kx? + ky? 

= хук + Ку? + kx? + xy 
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= ky (kx +y) + x (kx + y) 
= (kx y) (ky +x) 
and xy (К? - 1) +k (ê - y?) 
= хук - xy + kx? - Ку? 
k? + kx? - xy - ky? 
kx (ky + x) - y (x + ky) 
- У) (ky +x) 
“LCM = (ky +x) (kx +y) (kx - y) 
= (ky +x) (2-5) 
5. Find the GCD of the following by division 
algorithm 


Ш 


Ш 


Ш 


2x* + 13x? vtt 


x’+2x+1 
Sol: 
Let f(x) = 2x*4 13x% 27x? + 23х+7 

g(x) = x + 3х2 + 3x 41 

h(x) = x! +2x+ 1 which is 
the least degree polynomial. 
Now Dividing f (x) by h (x) 

2x? 9x 47 
2x! + 13x? + 27x? + 23x +7 
2х* + 4x? + 2x? (-) 

9x? + 25x? + 23x 
9x3 + 18x? + 9x ©) 


x + 2x41 


7x? + Mx +7 
7х2 + Mx +7 (-) 


0 





Since the Remainder is zero, h (x) is the GCD of 
f (x) and h (x) 
Now, dividing g (x) by ы (х) 

х+ 


х+ах+ [+32 43x41 


Хх +2 +x (3 


х2+2х+1 
2+2х+1 (-) 





Remainder is zero, ~. h (x) is the GCD of g (x) and 
h (x) 
“<. h (x) divides both f(x) and g (x) completely 


ССР = х?+2х+1 


6. Reduce the given Rational expressions to its 


lowest form 


Gi) 














yx*-8 Б sx 77 
42x" 44 Gi) -4-10x 
x"-8 
x" 2x" +4 
(хе)? - (2)? 
2 ox +4 
(x* 2) (x^* 4 2x* +4) 
= x" + 2x +4 
[a° -b° = (a- b) (à? ab v] 
= х*-2 


10x? — 25x? + 4х –10 


-4-10x* 

_ 10? (x 5/2) 4(x —5/2) 

= = (44 10x?) 
(х-5/2)(10х? + 4) 

7 ажи - 1022) 

= -(x-5/2) 

= 5/2-x 





7. Simplify 7 


501: 


1 1 
y" 


p aer (i d nr 
b. 3 2qr 


р qtr 


ll. 
I LOT i 
р qtr 
а+т+р 

р(а+т) | 2аг-4 +r- p 
гах 2qr | 
p(q+r) 

а+т-р 2qr 


qen-p 
2qr 








ptatr т Ч) 


q*r-p 2qr 





Gre i. 
2qr 2qr 











twice as long to clean the store as Arul does. 
Ram needs three times as long as Arul does. 
How long would it take each if they are working 
alone? 

Sol: 

Given that Arul and Ram working together to clean 
a store in 6 hours. 

-. Work done Бу Arul, Ravi and Ram working 


together in 1 hour is Д 
6 


Let the time taken Бу Arul, Ravi and Ram be x, y 
and z respectively. 





^. Time taken by Arul alone = d 
x 
1 
7. Time taken Бу Ravi alone = $* 
I 
7. Time taken by Ram alone = — 
Given y = 2x and 
z= 3x 
2. Total work done in 1 hour is 
1, 141 1 
att- = = 
— 2 6 
1 < 1 1 
—+—+—=- 
* e Bx 6 
64342. 1 
6х 6 
BL 1 
6x 6 
>x= 11 
y = 22,2 = 33. 


/. Time taken by three persons are 11 hrs, 22 hrs 
and 33 hrs respectively. 


9. Find the square root of 289x* — 612x? + 970x? — 
684х + 361 

















17x! - 18x + 19 
17x? | 289 х? – 612x°  970x? - 684 x + 361 
289 x* (-) 
34x2- 18x = 612% + 970х2 
= 612х? + 32402 (-) 
34) — 36x 3-19 646х2 – 684х+ 361 


646х? – 684х+ 361 (8) 


E —— 








1 





8. Arul, Ravi and Ram working together can clean ! 
a store in 6 hours. Working alone Ravi takes : 
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& 289 x* — 612? +970х? — 684x +361 


= |172 -18x +19 | 





10. Solve \/У+1+./2у-5=3 


Sol : 


y2y-5 = 3- y+ 


Squaring on both sides. 
(3 -у+ i) 


(675 


2у-5 = 9+y+1-2(3) (ул! 


2y-5 = у+10-6,/у+1 
2у-у-5-10 = -6,/у+1 
у- 15 = -64у+1 
Again, squaring on both rides. 
2 
(у- 15)? = (^s у+1) 
у2- 30у + 225 = 36(у+1) 


у?- 30у + 225 = 36y «36 
P- 30у -36y +225 -36 = 0 
y>- 66у +189 = 0 
Factorizing => (y - 63) (y - 3) = 0 
Лу = 3, 63 





11. A boat takes 1.6 hours longer to go 36 kms up 
a river than down the river. If the speed of the 
water current is 4 km per hr, what is the speed of 
the boat in still water? 

Sol: 
Let the speed of the boat in still water be x km/hr. 
Speed of the river = 4 km/hr 

Speed of the boat upstream = Speed of the boat in 
still water — Speed of River 

7. Speed of the boat upstream = (x – 4) km/hr. 
Speed of the boat down stream. = (Speed of boat in 
still water) + (speed of River) = (x+ 4) km/hr. 
Time of Upstream journey = Time for downstream 
journey + 1.6 hr. 

2. Distance covered upstream 


Speed upstream 


Distance covered down stream 
- + 1 6h 
Speed upstream 


36 36 
= +1.6 
х-4 х+4 
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36 36 
— = 16 
х-4 х+4 


36 dL. = 1.6 
х-4 х+4 


а ET 
(x— 4) (х+4) 











36 (8) 
xg = 16 
зав 228 
2 — US 
х?-16 = 180 
x? = 180+16 
x? = 196 
х = 14 


2, Speed of the boat in still water is 14 km/hr. 


12. Is it possible to design a rectangular park of : 
perimeter 320 m and area 4800 m? If so find its 


length and breath. 

Sol: 
Let the length of the rectangular Park be ‘x’ m 
breadth of the rectangular Park be *y' m. 


Given Perimeter — 320m 
іе,2 (х+у) = 320 
x+y = 160 
у = 160-x 
Given, Area = 4800 
> ху = 4800 
= х(160-х) = 4800 
= 160х - х? = 4800 
= x? - 160x +4800 = 0 
Factorizing = (х- 120) (x - 40) = 0 
x-120 - 0, 
x-40-0 
x = 120, 
x = 40 
-. length of the park = 120 m. 


breadth of the park — 40 m. 


13. At t minutes past 2 pm. the time needed to 3 pm : 


is 3 minute less than 5 . Find t. 
Sol: ы 


2 
3pmis — - 3. 
P 4 


~<. By the given data. 





SUUM, 
: Don 
5. 3 = 60-t 
4 
[^ From 2 pm to 3 pm=1 hr = 60 min] 
2-12 = 4(60-t) 
2-12 = 240-4 
2+4 - 252 = 0 
Factorizing, (t+ 18) (t-14) = 0 
t = -18and 
t-14 
t = - 18 is rejected as “© cannot be negative. 


<. t = 14 minutes. 





Given that, time needed by the minute hand to show Н 


| 14. The number of seats in a row is equal to the total 


number of rows in a hall. The total number of 
seats in the hall will increase by 375 if the number 
of rows is doubled and the number of seats in 
each row is reduced by 5. Find the number of 
rows in the hall at the beginning. 

501: 

Let the number of rows be ‘x’ 

and number of seats in each row is also ‘x’ 


7. total no. of seats = xx = x? 
From the given data, we get 
х2+375 = 2x (x- 5) 
х? +375 = 2x! - 10x 
Simplifying, 2x? -x?- 10x - 375 = 0 
xi-10x-375 = 0 
Factorizing, (x- 25) (х+ 15) = 0 
x-25=0, x+15=0 
жа 25, x = -15 is rejected as 


“х cannot be negative. 
~<. No of rows in the hall at the beginning is 25. 


15. № œandß are the roots of the polynomial 


f (x) = x? – 2x + 3, find the polynomial whose 
а-18-1 
atl B+1° 





roots are (i) a -2, p 42 (ii) 


Sol: 
Given a and В are the zeros of 
f(x) = х2- 2х+3 
а= 16 = -sa 
-b 2 
Sum of the zeroes 2 +В = E = 
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(i) &+2,B+2 are the zeroes. Н 16-4p-4 = 0 
sum of the zeroes = &+2+В+2 = 4р = 12 
12 
= a+ß+4 p= = 3and 
= 2+4=6 x? + рх+а = 0 has equal roots 
Product of the zeroes = (o +2) (B +2) -. Discriminant b? - 4ас = 0 
Ге a= l,b=pce= q] 
= aß+2(a+ß)+4 22-41) 4) = 0 
= 34+2(2)+4 (3)2-49 = 0 
= 3+4+4 = 11 49 = 9 
/. the polynomial is } _ ® 
х?- (sum of the zeroes) x + (Product of the zeroes) = 0 а = 4 9 
x -бх+11=0 ped, д = < 
а-1 В-1 4 
(ii) ——, —— аге zeroes 
«+1 В+1 a-1 p-1 | 17. Two formers Senthil and Ravi cultivates three 
Sum of zeroes = mE T В+1 varieties of grains namely rice, wheat and ragi. 
If the sale (in 2) of three varieties of grains by 
= @-1)(В+1)+(В—1)(®+1) Н both the formers іп the month of April is given 
(o +1)(В +1) Бу їе таїтїх. 
E 20.8-2 i April sale in € 
«В +(0 +В) +1 : rice. wheat ragi |. " 
2(3)-2 ! Senthil 
x | А=| 50 1000 1501, 
J 3+2+1 ! 2500 1500 | 500] ^. 
6-2 4 2 i . Р А 
s< M == and the may sale (in 2) is exactly twice as that of 
6 6 3 the April month sale for each variety. 
а-11/В-1 (i) What is the average sales of the months 
Product of zeroes = | q +1 || B+1 ! April and May. 
(ii) If the sales continues to increase in the same 
= (9 +В) +1 
& np Ges Bl way in the successive months, what will be 
ов +(а+В) +1 sales in the month of August? 
3-241 Sol: 
^ Wa3ad 1 Sale of ‘April’ month 
: Heat 4 
2 1 баа аи чай | Senthil 
=-= 3 A= 500 1000 1500 R 
7. the polynomial is 5 2500 1500 500 ын 
х?- (sum of the zeroes) x + (Product of the zeroes) = 0 
2 1 Given that May months sale is exactly twice the sale 
х- “Зан 37^ 0 in April month. 


-- Sale of ‘May’ month 
1000 2000 3000 
= |5000 3000 1000 


it is simplified as 3x? - 2x + 1 
16. If —4 is a root of the equation х? + px —4 =0 and 
if the equation x? + px + q = 0 has equal roots, | 


find the values of p and q. f (i) The average sales of April and May 
Sol: 1| 500+1000 1000+2000 1500 + 3000 
Given that - 4 is а root of the equation. = 3|2500--5000 15004-3000 50041000 
x+px-4=0 
"(C4 +p(-4)-4 = 0 i 


aM № 
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NT 


1 


1500 3000 = 
2 


= 4500 1500 


750 1500 2250 
" e 2250 = 
(10) Sales in the month of April 
500 1000 1500 
= Bee 1500 aa 
Sales in the month of May 
1000 2000 3000 
= s 3000 "= 
Similarly in the month of August 
8000 16000 24000 
= hem 24000 = 


со80 500 х -с050 
18. №соз0 re „еч p Нь j 
find x. 
Sol: - 
cos?@ — 8шӨсо80 хіп — -япӨсо80| (| 
E on cos! 8 Ht doco xsin® Ї 2 


cos? @+xsin@ 
—sinOcosO +зїпӨсоз® 


0 _ BU ш 
xsin0--cos^0 0 1 


Equating the corresponding elements, we get 


[0 


5110 соѕ0 – ѕіпӨсоѕӨ] [1 
xsinO-- cos! Ө 


xsin0--cos?0 
0 


xsin0-cos?0 = 1 





xsin0 = 1- cos?8 
5120 
х= 
5110 
sin Ө. 








р 0 


19. Given А = = 


801: 
A= 


0 
1 





|2-2 
9*5 5 
0--а|р 0 
ВА = |1 olio 2 
| 0-0 0-24 
~ | p+0 0+0 
0 =24 
“| p о 
: 2-21 2-2 
w-98-s | s 
| 4-4 -4-4 
| 444 -4+4 
| 0-8 
|: à 
Given BA = C? 
0 =24 к –° 
P» ДОУ о 
2-29 = -8 
y 
з= =4 
=8 


а б 6 3 6 
wa |, ве | | find the 
matrix D, such that CD — AB = 0. 
501: 
Order of А=2х2 
Order of “фэн 


^. Order of AB = Order of CD 
г. Order of CD = 2x2 
Ї 
їе р = 
g 


Order of C=2 at 
b 
d 
Given CD - AB = 0 


БЭ 34-14 
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' ! Substituting in (2. 
3a-6c 3b+6d 1840 940 0 0 E pom a 
Е = Н 4-58 = 
a+c Ъ+а| (24440 12+25 00 ГР 


É +6c-18 35-64- | | ; Now, Consider equation (3) and (4) 














a+c-64 844-37| |о 0 562 = 3 n 
Now, Equating the Corresponding elements. ! (3)- (4) > 
3at+6c-18 = 0 ! Substituting in (4) 
3a46c = 18 (+3) : b-34 = 37 
а+2с = 6 01): Ь = 37+34 = 71 
а+с- 64 = 0 1 „ a b 
а+с = 64 40) | ^ThemarixD- || 
3b+6d-9 = 0 ! 
35-64 = 9 (+3) 122 71 
b+2d = 3 ^ | -58 -34 
Ь+4- 37 = 0 = - в 
b+d = 37 414) 
Consider equation (1) and (2) 
а+2с = 6 (1) 
ate = 64 (2) 
(1)- (2) = с =-58 
e 
T CREATIVE 
2 2 
501: (3) -(«-3] =x+2 
Simultaneous Linear Equations in | 
three variables i у awn as = 
1. The value of x in (x + 2) + 2(x - 1) = 4x - 3 1 Simplifying we get, 2x- 2 = x42 
(1) 2 Q3 х-4 
(3-2 (9-3 [Ans: (23. 
501: | 3. If x men can do а piece of work in y days, in 
(x42) +2(х- 1) = 4x-3 how many days will z men do the same work? 
х+2+2х-2 = 4x-3 xz xy 
n zs be (1) F (2) P 
4x-3x = 3 
нэ! ш Г ož @ xyz [А:(@] 
Я Ay. "WU ; 501: 
зене ес (s 3 (х | ne ! x men can do the work in y days 
0) 4 0) 8 Е 1 man can do the work in xy days. 


(3) -4 (4) -8 [Ans: (11: 


x 
. 2 men сап do the work in = days. 





196 
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5 5 
4. Find the value of x and y if >- ^ and 
36 24 у x 6 
x 
(1) х=4,у=3 (2) х=—4,у=3 
(3) x=-4,y=-3 (4) x=4,y=-3 
[Ans : (1)] 
Sol: 
—36 
срива. 22420 еш 
х РА 
0) ES 2 a 
х у 
Adding 
S 22 
РА 
у= 3 
Substituting in (2) ме getx = 4; y = 3. 


E 


What should be the value of p if 3x + 2y = 8 and 
бх + 4y = 9 have infinitely many solutions? 


(1) 3 (2) 16 р 
(3) 5 (4) 6 [Ans : (2)] ; 
Sol: Н 
Ifax + byy = с, andajx + у = с, are the two 
equations, then ээ el = + should be true for ' 
a, b, ©, 
infinitely many solutions. 
‚ ® 2.58 
6 4 p 
р = 16 


. What should be the value of m in the pair of 


equations 4х + my + 9 = 0 and 3x + 4y + 18 = 0 
to have unique solution? 


(1) m#16 (2) m#15 
(3) те (4) m= 2 [Ans : (3)] 
Sol: 
For unique solution, a,b, = һа, 
4x4 * 3m 
3m = 16 
„16 
m= 3 





. If the sum of two numbers is 640 and their | 


difference is 280, then the numbers are 
(1) 140, 500 (2) 180, 460 


(3) 130, 510 (4) 150,490 — [Ans : (2)] 





Уул 
: 501: ay 
Let the numbers be x and y 
Then, Given x+y = 640 EX 
x-y - 280 (2) 
Adding 2x - 920 
=> x = 460 


Substituting in (1) 460 +y = 640 
y = 640-460 = 180 


Ш 


8. The total salary of 15 men and 8 women іп 
$ 3050. The difference of salaries of 5 women 
and 3 men is X 50. Find the sum of the salaries of 
3 men and 5 women. 


(1) $900 (2) $ 850 
(3) $950 (4) $ 1000 [Ans : (3)] 
501: 
Те the man’s salary be ‘x’ 
Let the womans salary be ‘у’ 
Given 15х+8у = 3050 „=“ 
3x-5y = -50 scii 
(2)x 5 = 15х-25у = - 250 
15x + 8y = 3050 
Subtracting -33y = - 3300 
y = 100 
Substituting in (2), 3x - 500 = - 50 
3x = 450 
x = 150 
Total salary = 3(150) + 5(100) 


450 +500 = $ 950 





9. Find the solution to the system x + y + z = 2, 
6x —4у + 5z = 31 and 5x+2y+2z=13 


(1) (3,-2,1) (2) (2,-3, 1) 
(3) (1,2, 3) (4) (4,-2,-3) 

[Ans : (1)] 
Sol: 


Substituting the given answers in all the 3 equations, 
we get the answer. 


(3, - 2, 1) satisfying all the three equations. 





Í 10. The solution of the system of equations 
4x-2y-4z--18,8x-2y-5z2-- 18 and 
-16x-2y-z--2 


(1) (1,0, 4) (2) (4, 0, 1) 
(3) 0,-1,-4) (4) (0,-1,4)  [Ans: (4)] 
Sol: 


(0, — 1, 4) Satisfying all the three equations. 


- 
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GCD and LCM 


11. 


12. 


13. 


The GCD of two numbers is 36 and their LCM : 
is 648. The product of two numbers is 
(1) 23328 (2) 648 
(3) 3888 (4) 23348 

Sol: 

Product of two numbers 


[Ans : (1) 


GCD x LCM 
36 х 648 
23328 


Цин! 


The GCD of 10(x? + x – 20), 15(х2 — Зх — 4) and | 

20(x? + 2x + 1) is Е 

(1) 5(х-4) (2) 5 

(3) 5(x+ 1) (4) 5(x + 1) (x- 1) | 
[Ans : (2)] | 

501: : 


GCD of 10, 15 and 20 is 5 
Now x?+x-20 = (x45) (х- 4) 
xi-3x-4 = (х-4) (х+1) 
х?+2х+1 = (x41) 
. GCD-5 

The LCM of а? + За + 2, a! + 5a + 6 and | 
a? +4а+415 7 
(1) (а+2) (a+ 3) 
(2) (a+ 2) (a+ 1) 


› 
@ 2-5 0) (-- = (5+2) 
х х х 
1 1] 
G) x-- 2 (5-2) [Ans : (3)] 
Sol: 
РИА: Ч 3 
ХЭ--ү = |хж-1|Хх-- 
х х х 
2 
Bast = х EZ 
х х х 
2 
- x-1 
x 
3 2 
gia = 2 (De 
х x x 
3 
gg. i 
х 
b TOES) е | эрэ 
x 








! 16. If the GCD and LCM of two expressions are 


x + 2 and (x + 2)? (x — 2) respectively, then the 
two expressions are 


(3) (a + 2? (a+ 3) (а + 1) 
(4) (a + 3) (a + 2) (a + 1) 
Sol: 


[Ans : (3)] 


а?+3а+2 = (a2) (a1) 
a! 5a46 = (а+3) (a 2) 
а +4а+4 = (a +2)? 
LCM = (а+2) (а +3) (a1) 


14. 
if they start together and ring at intervals of 
2, 3, 4, 5 and 6 sec respectively? 


(1) 71 times (2) 60 times 
(3) 59 times (4) 61times [Ans : (2)] 
501: 


LCM of 2, 3, 4, 5 and 6 is 60 sec = 1 min. 


‘Therefore, they ring together once in a minute and 
hence, 60 times in an hour. 


15. GCD of х? — i 











How many times 5 bells ring together in 1 hour : 


0) (& +2), @—2) 
(3) (к+2), 2-4) 


Sol: 
GCD 
LCM 


LCM 
GCD 


(2) (x + 2), Gà - 4) 
(4) (x +2}, (x-2) 
[Ans : (2)] 


х+2, 

(x4 2)? (x-2) 
(x +2)? (x-2) 
(x +2) 

(x +2) (x - 2) 


The required expressions are (x + 2) (x + 2) and 


(x +2) (x-2) 


i.e., (x + 2)? and (x? - 4) 


} 17. The GCD of x? + Зх + 2 and х? + 9х? + 23x + 15 


is 
(1) х+1 
(3) (x + 1) (x +2) 


Sol: 


(2) x+2 
(4) (x 1) (x- 1) 
[Ans : (1)] 


х2+3х+2 = (x42) (x41) 
(x + 1) isa factor of x? + 9х? + 23x + 15азх+1 
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divides it completely whereas (x + 2) does not divide * 


it. 
л (x+ 1) is the common divisor. 





18. The biggest length of а tape that can be used for | 


measuring cloth of lengths 3 m, 5 m, 10 m and 90 


mis 

(1) 30 (2) 50 

(3) 90 (4) 100 [Ans : (3)] : 
Sol: 


LCM of 3, 5, 10 and 90 is 90 


19. The LCM of two numbers is a + b and the GCD | 
is К (a – b). If one of the numbers is k, the other : 
number is 


0) Ч (2) kab 
(3) 42-17 (а) kte даз: (3)]. 
ka-b 
Sol: 
kx = (a+b) k(a- b) 
x = (atb)k(a- b) 
k 
= (a+b) (a-b) 
AN 
20. The GCD and LCM of a and b are 27 and 2079 


respectively. If a is divided by 9, the quotient is 
21. Then b is 





(1) 243 (2) 189 
(3) 113 (4) 297 [Ans : (4)] 
Sol: 
ab = 27 х 2079 
а = 9x21 = 189 
„Б 27580797 явж 
189 


21. The СМ of & y 23 z , 10 xy?z 


(1) 120 x? y? z? (2) 120x*y 2 
(3) 2ху? 23 (4) 120x3 y? 2 [Ans: 21 
501: 


LCM of 8, 10 and 12 is 120 


LCM of x! y 2°, ху? апа х? y! z* is x* у? 7° 


ЕЕ 12х2у2:5 is : 





22. 


х? ax – 2a? is 


The LCM of x? – Зах + 242, х? — 4ax + 4a? and 





(1) &-2a (х? - a?) 

(2) (х-ау (х-2а) 

(3) (х-а)(х-2а)(х-3а) 
(4) (х-2ау 

501: 


[Ans : (1)] 


x? - Зах + 2a? = (х-а) (x - 2а) 
х?- 4ха + 4a? = (x - 2a)? 
х?-ах-2а? = (х-2а) (x +a) 
LCM = (х- 2a)? (x +a) (x-a) 
= (x - 2a)? (х2- a?) 


ГЛ expressions 


| 23. Simplified form of s 


























ay 0) --1- 
х+3 х+3 
[b „1 o т Mns: Q2] 
3(х+1) 3(х-1) 
501: 
B3" BEG-» 
0228 ЗЕ) 
(х-3) =Ï 
j (3+x)(3-x) x43 
24. Simplest form of - 2w 
implest form 0! 2 зарын 
(a+by a+b 
1 2 
o) а- ^ 0) a-2b 
4 a+b 
6 < cH» 0) x [Ans : (2)] 
Sol: 
a -b (a+b)(a—b) a+b 
a! -3ab &2ab! ^ (a-2b)(a-b) а-2ь 


125. салж form of 
1 1 


is 
(х4-3)(х4-1) 











— (x+2)(x +3) 
(1) 1 2 
(х+0(х+3) (х +1)(х +3) 
3 3 
3 4 Ans : (4) 
© (х+2)(х+3) eme en 


(3 





дд". 
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Sol: Н 501: 
1 - 1 2 t x29 ХХ 42x41) 
(x+1)(x+2) (x+2)(x+3) (x+3)(x+1) хХ(о -— вот 
_ G3) Ge De G2) x (x41? 
(x + 1) (x +2) (x +3) = (xD - (x +1)° 
3x46 — = 
T (х+1) (+2) (+3) ” Lili 2 
3(x+2) 3 х? -14х+49 — 
7o(*D(*2)3) 7 @+0@+3) х+2 (x +2) 
| Oa о 25 
26.1# x = 2 (r+) and y = 3 [#- aad then | : (c2) "RE = 
Ж Ал? : 0) (06-7 O -De 
dw |^ Sol: [Ans : (3)] 
q)3 Q)-4 5-м 4 
(3) 4 (4) -3 [Ans : (3)] : 3x42 x? -l4x 4 49 
Sol: T i? ; (х-7)(х+2) (х+2)(х-2) 
ame d 2e] sf] ^ 6-36-)' @-7 
1 9 "mif DA («+2) 
Ё 1? { = (x-D(x-7) 
IH oC 
ue че ml 
2242-4 nm +5т+6 т+2 
27. Simplified form of | (1) 1 (2) 3 
рар tp tp +p +p +p" (3) -3 (4) -1 [Ans : (4)] 
Dp +p Ap +p +p +p” Sel 
(1) p? (2) р ий-9  S-m 
(3) р? (p? [Ans : (1)] тї +5т+6 m+2 
501: 
рар oe pape +? ; 3 (+8) Gaa (т+2) 








ТЕНИ INED (т+3)(т+2) -(т-3) 





















ppp ep +p +p p) g E Е 
Пр +p’ + pi + p+ p+ p+) Bois 
= pl. рр =р® . m 
i Sy 
чи" | 31. Simplify : 27 777 
28. Simplest form of —. — —.— is Н | + 
x (х+1) i yt5 
x? x? : 
== с. нь! yts 
1 5 2 6 Е jp X gy 29 
a) (+ 0) (xx) 0a а 
x х (7+4) (+3) y *9y 20 
2 3 4 Ans : (4) 
9-2 6. Мне O 999 @ УЕ [лаз] 


= 
ЇЕ 


3 


0 
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Sol: ! 4х-2 
(y? +5y +4) Е (у+4)(у +1) xiya5) Ї 35. Excluded values of т / are 
=] (у+1) (у=) 
1 $ 
аа 0) 2 Q 3 
(у+4) (7+5) у+9у+20 i 
ge y-i 8-2 @-1 [Ans : (4] 
| Sol: 
a Их+24 
32. - "i-e A - 4x-2 2(2х-1) 2 
BU oe 2%? +х-1 7 Qx-D(x4l) = xl 
рийн (o) mes i When x = - 1, the denominator becomes zero. 
(3) 8-х (4) х+3 [Ans : (1)] : . 
Scl i = 1 is the excluded value. 
2 Р = 
x Кы a хн | 36. If a + b + c = 0, then the value of 
+ 2 2 
ere wt Б : (a+b) (b+c (cay , 
(х+3) (х+8) } 4-035-42-2--4 - i 
- rs = (х+8) ab bc ca 
x 
, à P Q (2) 1 
А wd 4x-5 Ф (92 (4) 3 [Ans : (4)] 
33. What is the result in simplest form when | 501: 
is subtracted from 2> E (a+b) 4 (6+ с)? A (ca) 
X ab bc ca 
r1 
(1) х-8 TT opc i Givena+b+c=0> а+Ь = -с,Ь+с = -а, 
цг 8) (4) (х-8) [Ans : (2)] ad b 
Sol: i a 
5543 45-5 Sy 43-dx 45 f 2 (a+by (bc) (cea | 
x-64 x64 7 а о i ab bc ca E 
QUEE | СЕТЕ 
© (+8) (х-8) ! ab bc са © abe 
1 ” Ifat+b+c = 0, then a? b? «c? = 3abc 
= х8 = «-8) (Algebraic Identity) 
3abc 
2x1 SE аы 
34. Excluded values of Ей аге == Cae “ 3 
х 17 
(1) 1,-2 (2)-2,3 5 5 
(3) 2,-3 (à) 2,3 Aas :(2)) | Square root Rational Expression 
Sol: В and Polynomials 
2х+1 2х+1 h 
= N 1 37. Number of methods to find square root of an 
fw С (ее) algebraic expression are 
When x - 2 and x 3, denominator becomes zero. | 
Excluded values are - 2, 3. : 0) 3 (2) 4 
(3) 5 (4) 2 [Ans : (4)] 


Е) 
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Don 
TT S8: The square rnoron(e + ОНО) (F3) 54) 91 | 43. The quadratic equation whose roots are 2 + 4 


is | and 2-42 is 
(1) х2+2х +3 (2) х2+5х+5 | 0) М-4х-2-0 (2) 2-2х-2-0 


(3) 3x42 (4) х®+2х+1 [Апз:(2)] (3) 24 2x-4=0 (4) Х2-2х 4+4=0 
Sol: [Ans : (1)] 
(х+1)(х+2)(х+3)(х+4)+1 Sol: 


Rearranging = (x 1) (x - 4) (x2) (x £3) +1 
= (x? + 5x +4) (x? 5x 6) +1 
Substituting х? + 5х = a Product of the roots = (2+2) 2-2) 
"Then DASS 
4) а+б +1 = а2+10а+24+1 piares 
bedara _ о 5)? Quadratic Equation: х? – (So R)x 4 PoR = 0 
= a^ 10а+25 = (a4 5) — S dra a0 
^. Square root of 4 - m 


ll 


Sum of the roots = 2+V¥2+2- 2 = 4 


П 





(а+ 5)? = |а +5] й а 
ie, = |х + 5x +5] | 44. The Quadratic equation whose roots are ~, Г 
ч q 
is 
39. If the polynomial 16x* — 24x? + 41x? — mx + 16 be (1) a? - (а? + p) x-pq- 0 
а perfect square, then the value of ‘m’ is (2) рад? - (p? - q’) x - pq - 0 
(1) 12 (2) -12 | (3) py -(p * 1)х+р=0 
(3) 24 (4) -24 [Ans: (3)] + (4) p? х2 - (р?- 42) х-ра=0 [Ans : (2)] 
501: 
Sum ofthe roots = 2-4 = 
Чу? Ра 
а) (ху (2) ху i p\(-4 
(3) х (4) xy? [Ans : (3)] | Product of the roots = | - || — | = -1 
Sol: aN Р 











хун x5 ys ху! був | Quadratic Equation: x? - (Sum) x + Product = 0 
ГГ ТЕ ж х 2 2 
x! y” x? y? = x“ ga гуз х 4! = р ei ы 0 


= г Pq 
= ms рах? - (р? - 4) х-ра = 0 
4.2 | 45. If ах? + bx + c is a perfect square, then b^ = 
= ХУ == 0) 2ас (2) ас 
: (3) 4ac (4) V2ac [Ans : (3)] 
41. |(4а2) (6b!) Ga!b?) = : ЗЕ 
(1) ad? (2) 672228 b? = 4ас 
(3) 72а%* (4) а [Апз: (2)] | 46. One root of px? + qx + r = 0 is r, then the second 
Н root is 
Quadratic equation : ОР Qa 
42. Which of the following is a quadratic equation? | (3) g (4) 1. [Ans : (4)] 
(1) x? 2x 4 3-0 i 4 
(2) (х-1)(х+4)=х?+1 501: 
(3) x -3x45-20 r 
(4) Ох +1) Gx-4) =62 +3 [Ans : (3)] BiCMOS BB es 


2 
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г (В) 


Ш 


*|- Їл 


P 





47. The condition for рх? + qx + r = 0 to be a pure 
quadratic equation is 
(1) p=0 
(3) r=0 


(2) а=0 


(4) p=q=0  [Ans:(2)] 


48. Common root of x? x 6 = 0and x* +3х-10=0 
is 


(1) -2 (2) 2 ! 
(3) -3 (4) -5 [Апз: (2)] 
Sol: Н 
Let the common factor be x - К 
then, kà^k-6 = kbe3k-10 

4 = 2k 

К = 2 (common root) 


49. Ratio of the sum of the roots of x? - 9x + 18 = 0 
to the product of the roots is : 


(1) 1:2 (2) 2:1 d 

(3) -1:2 (4) -2:1 [Ans:(1)] ` 

Sol: ! 
х2-9х+18 = 0 


Sum of the roots 


Product of roots 


Ratio9:18 = 1:2 





50. If the discriminant of 3x? — 14 x + k = 0 is 100, · 

then k = Н 
(1) 8 

(3) 16 

501: 

Discriminant 

b!-4ac = 100 

(-14? - 4 (3) (k) = 100 

196- 12k - 100 

k=8 


(2) 32 


(4) 24 [Ans: (1)] ! 


100 


51. The roots of the equation 4х? — 2x + 8 = 0 are 
(1) Real and equal 
(2) Rational and not equal 
(3) Irrational 


(4) Not real [Ans: (4)] ; 


Sol: 
b?-4ac = (- 2? - 4(4) (8) 


4-128 = -124<0 


Ш 


Ш 


52. The roots of the equation (x — a) (x — b) = b? are 


(1) Realandequal (2) Real and unequal 
(3) Imaginary (4) equal [Ans : (2)] 
501: 
(х-а)(х-5) b? 
х?-(а+Ь)х+аЬ-Ь? = 0 


Discriminant В? - 4АС = (a +b)? - 4(1) (ab - b?) 
а? + 2ab +b? - dab + 4b? 
? — 2ab + b? + 4b? 
(a-b)? +4b?>0 


7. Roots are real and unequal. 





насан! 


53. The Discriminant of үх +х+1 =2is 


(1) -3 (2) 13 
(3) 11 (4) 12 [Ans : (2)] 
501: 

м +х+1 22 
Squaring => x?+x+1 = 4 

х2+х-3 = 0 
Discriminant © b'-4ac = (1? -4(1) (- 3) 
= 1+12 = 13. 


54. If a and b are the roots of the equation 
x! — 6x + 6 = 0, then the value of a? + b? is 


(1) 36 (2) 24 
(3) 12 (4) 6 [Ans : (2)] 
Sol: 
Sum of the roots = a+b = 6 
Product of roots = ab = 6 
хай = (а+Ь)?-2аЬ = 36-12 = 24 


| 55. The roots of the equation x^ + kx + 12 = 0 will 


differ by unity only when 
(1) k= +712 (2) k= +V48 
(3) k= 2417 (4) к= $449 [Апз: (4)] 
501: 
Roots are 0,0 +1 
Sum of Һе roots = 04041 = -k 
2041 = -k 
нЕ 
2 
Product of roots = @(@+1) = 12 











а? +a 


= 12 

-k-1Y (-k-1 

(=) (22) = 12 
k? +2k+1-2k-2 = 48 


K-49 = 0 
simplifying and factorizing 
СЕ 





56. 


57. 


Ajay and Vijay Solved ап equation. In solving it, 


Ajay made a mistake in the constant term only 
and got the roots as 8 and 2, while Vijay made a 
mistake in the coefficient of x only and obtained 
the roots as — 9 and - 1. The correct roots of the 
equation are 


(1) 8-1 (2) -9,2 
(3) -8,-2 (4) 9,1 [Ans : (4)] 
Sol: 


Let the equation be x? + ax + b=0 

Ajay made a mistake in *b' and roots are 8, 2, 
Hence the equation is x? — 10x + 16 = 0 

Vijay made a mistake in the coefficient of х” and 


roots are —9,— 1. | 


Hence the equation is x^ + 10x + 16 =0 
Vijay made a mistake in the coefficient of ‘х? and 


roots are — 9, —1. | 


Hence the equation x? + 10x 49 =0 
". The real equation is x?—10x+9=(x—9) (x—1)=0 
2. The roots are 9 and 1. 


If the sum of the squares of two consecutive even 
numbers is 100, then the numbers are 

(1) 6, 8 or—8, -6 

(2) -6,80r-8,-6 

(3) -6,-80r6,-8 


(4) -6,-80r7,8 [Ans : (1)] 


Sol: 
Let the numbers be x and x + 2 
Then, x! (х+2)? = 100 
2x? +4x-96 = 0 
х2+2х-48 = 0 
(x +8) (x-6) = 0 
x = бах = -8 


7. The numbers are 6, 8 and — 8, -6. 


. What is the smallest integral value of К such that : 


2x (kx — 4) - x? + 6 = 0 has no real roots? 


(1) 3 (2) 1 
(3) 2 (4) 4 [Ans : (3)] 
Sol: 


Equation is 2x (kx - 4) -x* +6 = 0 


= 


59. 


60. 
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(2k-1)x?-8x+6 = 0 
Discriminant A = b?- 4ас 
= 64-4 (2k-1) 6) 
= 88 - 48k 
= 8(11- 6k) 


A quadratic equation has no real roots if A is 
negative. A is negative if 11 - 6k < 0 i.e., when 


11 
k» 67 the smallest integral value of К for which the 
equation has no real roots is 2. 


If a and are the roots of ax? + 2bx + с = 0 then 


EAE- 


2b 2b 
0) — (2) — 
o> ө 22 [Ans: (3)] 
JL бүрэн! ns: (3 
Vac vac 
Sol: 
ax? + 2bx+¢ = 0 
а and are the roots 
-2 
Sum of roots = à B = —— 
Product of roots = aß = © 
a 
В a Jap 
-2b 
-2b 


Vac 


ea 
“f° 
a 


If а, В aretheroots of the equationx? +kx+12=0 
such that 0-0 = 1, then the value of К is. 
0) 0 Q) +5 
(3) +1 (4) +7 [Ans : (4)] 
Sol: 
о, В are the roots of x? + kx +12 = 0 
ла+В = -kand 
«В = 12 апа 
gvena-p =1 
Now (а – В) = (0 + В) —4аВ 
(1)? = k-48 
0-49 к= 417 
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61.1f а and В are the roots of the equation ' Solving them, ме getm = -2andn = 1 
ax? + bx + с = 0, identify the quadratic equation | 7 Зт+7п = -6+7 = 1 
whose roots are о +В and а В F 1 

H x 
(1) а2 х2 ca(b-c)x c bc - 0 (anas о] and A= then x= 
(2) а2 х2 c a(b- c) x- bc - 0 H 
(3) ax? + (b+c)x+be=0 20) 0 () 1 
(4) ax - (+ c) x- bc - 0 [Апз: (2)] | (3)-1 (4) 2 [Ans : (1)] 
Sol: 501: 
-b 2 x lx 1 
+В = г нх, 17 root | AS 7 |J 0 
gis әәә 219 root | - xbox 
Re 4 "P ) rodi 0 | e 4 
25 Required equation is х” – (sum) x + uct = В 
4 + E f Given A? = I 
ie, х — (а+В+аВ)х+(а+В) (aß) = 0 


D 
© 


aeg. Ci 


a!x'ra(b-c)x-bc = 0 i ] -2 


Г22Ч ; tena + at = 


matrices 7:2. 
o 5] о | | 


62. The order of the matrix A is 3 x 5 and that 23 10 6 
is 2 х 3, The order of the matrix BA is 








(1) 2x3 Q 3x2 toO | | (4) None of these [Ans: (1)] 
(3) 2х5 (4) 5х2 [Ans : (3)] -10 6 
: 501: 
d 2 0 3a 1 =2 А 1 5 
вл | г mika], ih then the | a-l; Ч А = | 3 3 
values of К, а, b are respectively А 23 
(1) -6,-12,-18 (2) -6,4,9 1 А+А 36 
(3) -6,-4,-9 (4) -6,12,18 [Ans:(3)] : 
501: ! 3 
Ч el шан 16718 = [2 -3 4|У-12|,Х-|0 2 3] аш 
3-4] = 125 24 5 | 
Зиг Ү-12| then UV * XY = 
3k-2b > b=-9 4 
| (1) 20 (2) [- 20] 
64. № m[-3 4]+n[4 -3]=thenfind3m+7n | (3) –20 (4) [20] [Ans : (4)] 
(1) 3 0) 5 { 501: 
(3) 10 (4) 1 [Ans : (4)] | 
Sol: uv = [2 -3 4]|2 
-3m+4n = 10 
4m-3n = -11 бобы = И 


2 
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: TUM 5 5| bel Л шыбыз 
xy = [o 231) : Эй |ы = +ВЕЬ 
4 then the values of x and y respectively are 
= [044412] = [16] (1) -44 (2) -4,-4 
(3) 4,4 (4) 4,-4 [Ans : (1)] 
UV + XY = [4] + [16] = [20] Sol: 
А+В = 
3 -3 
eit 4 У | вл = КА then k= Se [- 7 
15 © y 6| 1-4 -5 01 
0) 4 (2) 5 
(3) 6 @) 7 [Ans: (3)] AY eo 
Sol: | ja 4 0 1 
АЗ = АА х+у = 0, у-4 = 0 
3 2313 -3 х+4 = 0 у= 4 
= х= -4 
-3 3 ||-3 3 
71. Number of matrices obtained with 36 elements is 
яри sa n | (1) 10 (2) 9 
-9-9 9+9 | |-18 18 (3) 8 (4) 7 [Ans: (2)] 
fae 3k -3k Sol: 
7 1-зк 5 With 36 elements, The Possible orders are 6 x 6, 9 x 4, 
Given A? SER A 4х9,12х 3,3х 12,2х 18,18 x 2, 36 x 1 and 1 х 36. 
5 = | 20 
18 —18 Wee, ЗК ТАҒА = A РТ 
—18 18 —3k ЗК , iol 
Lu 0 1 
3k2182k-6 2 
0) р | @) | В 
она въ "| ene |: "| ж Л в 
ыы - a ani -В=|о g , then (3) 02 (4) 0 0 [Ans : (4)] 
501: 
62 
0) Ї : (2) | s f(x) = x! - 5x + 4I 
45 2 КА) = A3 5A 441 
4 6 r8 2 of [20] [10 
(3) | | (4) | | [Ans : (1)] ES -5 4 
d eif Ойг 01 от 
501: үн Ч 
А+В = h li а) 5 8 
84 
б, cd. 73. If order of A, B, C are 3 x 4, 5x 4 and 5 x 8, 
А-В = 7 (0) then the order of (АВТС) is 
0 6 (1) 8x3 (2) 3x8 
(3) 3х4 (4) 4х5 [Ans : (2)] 
12 4 
(1) + (2) = 2А = | Sol: 
8 10 Order of A = 3 x 4, Orderof B! = 4х5 
6 2 Order of AB! = 3x5 
> Аз 45 OrderofC = 5x8 
7. Order of AB'C is 3 x 8 


e 
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a 40 
74.GivnA- |, › , then A3 A? = 


(1) 2A (2) 21 ! 
(3) А (4) I [Ans : (1)] 
Sol: 
A = АА 
-1:01-1 0 10 
“10 210 217104 
А? = АА 


b s 484 
e-D d 3-0 
ap js 


75. If AB = A, BA = B then А? + В?= 


(1) A+B (2) A-B i 
(3) AB (4) 0 [Ans : (D] § 
Sol: : 
А+ В? = AXA+BxB 

= (АВ) (АВ) + (ВА) (ВА) 


= А (ВА) В + B (AB) A 


= (АВ) В+ (ВА)А [7 АВ = А, ВА = B] 


= АВ + ВА 
= А+В 


П. Very Short Answer Questions H 


1. Solve: 5х + 2y = 3, Зх + 2y = 5 


Sol: 
5x+2y = 3 “ (T) 
3x+2y = 5 (2) 
(1)- (2) > 2х =-2 
-2 
x ж = -1 
Substituting in (1) 
5(-1)+2y = 3 
2y = 3+5 
8 
у= 2 = 4 
x 2 


^. Solution:x = -Ъу = 4. 


! 2. Find the GCD of x? + 8y? and x + 2y. 








х? + 8у? = хэ + (2у)? 
= (x+ 2y) ) (х? - 2xy + Ay) 
(a + b) (a? - ab + b?) 
x+ 2y. 
(x+ 2y) 


byusing а? +? = 
х+2у = 

л GCD = 

3. m — 5m — 14 is an expression. Find out another 


similar expression such that their HCF is (ш-7) 
and LCM is m? – 10m? + 11m + 70. 


Sol : 
We know P(x) x Q(x) = GCD x LCM 
. GCD x LCM 
Q(x) = P о 

(т-7) (n? —10m? +11т+ 70) 

96 = т Эт 14 
(m—7) (m —5) (n? — 5т-= 14) 
S т? – 5т – 14 


т> - 12m 4.35 


4. Find the GCD of 10 (x? + x — 20), 15 (x? - Зх - 4) 
and 20 (x? + 2x +1) 
501: 
GCD of 10, 15 and 20185 
х+х-20 = (x45) (х-4) 
x!-3x-4 = (x- 4) (х+1) 








х2+2х+1 = (x41) (x41) 
ʻ GCD = 5 
5. Find the LCM of a? + 3a + 2, a? + 5a + 6 and 
а2+ 4a +4 
Sol: 
22+3а+2 = (a +2) (а+1) 
a?+5a+6 = (a +2) (a+ 3) 
22+4а+4 = (а + 2)2 
LCM = (а+ 2)? (а+1) (a +3) 
6. Simplify: =; 
Sol: mm 
Зх? -3x 3х(х-1) 
Зх? 6х2 43x ^ 3х(3-2х41) 
3x(x-1) Е. 
Я Зх(х-1р — х-1 


2 

















7. Simplify: 
501: 
х? + 3x х(х+3) 
x -4Ax-21 ^ (x-7)(x43) 
x 
= #7 
ч 26x + 84 
8. Simpli +12х—14 
501: 
2x 426x484. | 2(х2413х-42) 
2х7--12х-14 ^ 2) +6x-7) 
(х+6)(х+7) 
= (х+7)(х-1) 
х+6 
"md 




















1 5 1(3y)5Qx) 
4х бху? = 12x? y 
Зу! + 10x 
Z he 
: ? 3х 6 
10: Simplify: 7... 15. 3 43x—10 
Sol: 
3x 6 3x-6 
хї+3х-10 x 43x-10 23х10 
3(x-2) 
7 (х+5)(х-2) 
3 
7 х+5 
вн 223 
2х х 
501: 
x4 x-l  х(ха4)-2(х-1) 
2x xt әд 


2x? 





10° Std | MATHEMATICS 


x? +4х-2х+2 
2x? 
x 42x42 
2х 


2 


12. Find the Quadratic equation 





whose sum and 


product of the roots are (i) — 12, 32 (ii) 2a, a?-b?. 


501: 
@ - 12, 


32. 


Sum = 
Product 


Ш 


Quadratic equation: 
x? - (Sum of Roots) x 4- Product of Roots 
х2 +12х+32 = 0 
(i) Sum ofthe roots 2a 
Product of the roots ‘а? – b? 
Quadratic equation: 
x? – (Sum of Roots) x + Product of Roots 
xi-2ax«a!-b! = 0. 
| 13. Find the sum and product of the 
equation 
(i) х+2х- 360 = 0 


(ii) E x? + 2асіх+ сь = 0. 








501: 
@ х? + 2х – 360 = 0, 
а = 1, = 2,с = 
-b -2 
Sum ofthe Roots = — = — 
а 1 
с -360 
Product of the Roots = a> i 
242 
Gi) AE tadeto = 0 
-B 
Sum of the roots = — 
A 
= 2acd 
= аф 
C 
Product of the roots = "i 
cb 








и 
© 


D 
e 


quadratic 


- 360 





E 


ad 
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14. Solve: 25p?—49 = 0 by factorization method. 


Sol: 
25p?-49 = 0 : 
(5р)? - (70 = 0 [+a -b =(a+b)(a-—b)] 
(5р +7) (5р-7) = 0 } 
5р+7 = 0, 5р-7-0 
р = -7/5, р = 7/5 
P = - 7/5, 7/5 
15. Solve: 8х? — 22x — 21 = 0 by factorization : 
method. 
Sol: 
8х? - 22х-21 = 0 
8x? - 28x + 6x-21 = 0 
4х (2х-7) +3 (2х-7) = 0 
(2х-7)(4х+3) = 0 
2х-7 = 0, 4х+3 = 0 
х = 7/2, х = -3/4 
Solution: х = - 3/4, 7/2. 


16. Solve: х? - (1+ /2)х+\/2 = 0 by factorization · 


method. 
Sol: 


x -(1e42)x - 2 
=x 2x42 
x(x- 1) -J2(x-1) 

(x= D(x- v2) 


ж] 


M 
-ooooso 


or x-42 
or x 


1, v2 





x= 
Solution : x 


17. Solve: 21x! — 2x + л = 0 by factorization 





method. " 
Sol: 
1 
21x? -2х+— = 
21 a 
441x?-42x+1 = 0 
441 x! - 21х- 21х+1=0 
21х (21х-1)-1(21х-1) = 0 
(21x- 1) (21х-1) = 0 
1 
ж = 21 (twice) 
Solution: x = n i 
21 21 





18. Solve the following Quadratic equation by the : 


method of completing the square. 
(i) х2-4х+1 = 0, 
(ii) x! -3x-5 = 0, 





(iii) 4+4 3x43 = 0, 
(iv) 2x? +x-4 = 0 


Sol: 
0) x-4x+1=0 
х?-4х = -1 
х—4х+4 = -144 
(х-2) = з 
х-2 = +з 


х-2 = *43 andx-2 = -V3 
Solution isx = 2 +3 


Gi) х2+3х-5 = 
х2+3х = 


ял че 


9 
х+3х+- = 
4 


2 
(93) 229 
2 4 


x+ 


5 
EXE 


N|% 
! 
H 


axt 


jw 
] 


7. Solution is x = 3 + 


(iii) 4х2 +443 х+3 = 0 
4° +43 x 


И 
1 
w 


Dividingby4 х? + Вх 





— 
х 
b 
lS 
— 
! 
© 


х 
! 


- I (twice) 


Gv) 2%2+х-4=0 
2х2 +х = 4 


Dividing by 2 ал! =й 


х 
+ 
| 
+ 
| 
i 
N 
РЫ 
| 
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wail) _ 33 = 2x52 
4) 716 8 
gil _ +83 : _ 244x13 
4 4 i 8 
gas = NES d 23243 
4 4 = 8 
"MEL 12413 
4 i8 s 4 
33-1 33-41 
М. ва O BB 
4 4 ak = 4 , 1 


Hence the solution. аа 
E s (iii) 2?-5t+3 = 0 


Ш 


19. Solve the following Quadratic equation by using | compaingnia нне = Opwejget 
formula method. 5 


(i) 9x! -15x +6 = 0, Ний хайа = 


ii) 4? -3 = 2 -ь+. Ји 
(ii) х, j Kowt bx Jb — 4ас 














(iii) 22 -5t +3 = 0, zu im 
(iv) 32 = -7x-2 ! 
Sol: 5525-24 5+1 
(0 9х? - 15х+6 = 0 i E 4 и 
Comparing this with ах? + bx +c = 0 541 5-1 64 
а 9,5 = -15,c = 6 „йы = 
й - à 4 4 44 
—b Jb? – 4ас ! 
Кее зше. а= 1 
2а 2 
154 [225-216 Gv) 3х2--7х-2 
Е 18 => 3х2+7х+2=0 
15+./9 15+3 Comparing with ax? 4 bx 4 c- 0, we get 
в в а-3,5-7,с-2 
-bt fb? —4ac 
а Now, ер ава 
18 18 Н 2а 
араг 1818 -7+ [19-24 
18 18 ж 6 
2 
Solution: x = 1, = -7t425 
3 BENE E 
Gi) 4х? -3 = 2x 
-755 
4х -2х-3=0 { = 
comparing with ах? + bx + с = 0, we get 8 
а= 4b= -2c = -3 : Nin -7-5 
6.7 6 
-b+ jb? – 4ас 
Now, x= лж AP ! = 2 m 
а = > 
6 6 
мэ 2+ \/4+48 _ = гы 
8 iai Te 


2 
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20. Determine the nature of the roots of t Comparing with ах? + bx +c = 0, 
(i) 3x! -5x «2 = 0, we geta = 5,b = 13,с =k 
(i) X -2V2 x-6 = 0, sh 
(iii) 2x2 4x +3 = 0, Н «+В = — 
(iv) х2-4х+4 = 0 | Kn 
Sol: > gees аа s 
G 3%? -5х+2 = 0 а 5 
Comparing this with ax! 4 bx 4c = 0, ap = x 
Wegeta = 3,5 = -5c = 2. 1 5 
Discriminant A = b?- 4ac > (2) =- 
= (-57-40) 0) аг 1 
= 25-24 i apnd Lbs 
= 1>0 - 
2. The roots are real and distinct. 22. Construct a 2 x 2 matrix where aj = – 21 + 3j. 
i Sol: 


= -2i+3j 
= -2(1) +3(1) = 1 


Gi) — x-242x-6 =0 
Comparing this with ах? + Бх+с = 0, we get 





= -2(1) + 3(2) = 4 
a= 1b = -242, оњар 
Бер = -2(2)+3(1) = -1 
Discriminant A = b?-4ac = -2(2) +302) = : 
= (- 2 v2) -4(0(-6) Л Hence the matrix of order 2 x 2 is | 12 
= 8424 = 3250. } 
Hence the roots are real and distinct. dió 
(iii) 2x? -4х+3 = 0 23. Find the transpose of A = |3 8 
Comparing this with ах? + bx +c = 0, Sol: 87 
We реа = 2,b = -4,c = 3. оо 
Discriminant A = b?-4ac 4 8 
= (-4)?-4(2) (3) ae 
= 16-24 87 
= -8<0. 
Hence the roots are unreal. һе 038 
087 
Gv) xi-4x44 = 0 
Comparing with ах? + bx +c = 0, 1 1 
Wegeta = Lb = -4,с = 4. 1 2 0 2 
Discriminant A = b?-4ac 5 3 " тт 
-(-48-40) (4) 24. НА = 5 2 A 1 |. Find (A). 
= 16-16 = 0 7 5 
Hence, the roots are real and equal. 4 3 a= 
= "E Sol: x eN 
21. If one root of the equation 5х? + 13x + k = 0 is 1 1 
reciprocal of the other, then what is the value of 1 2 0 2 
k? 
5 3 
: i = 2; 2 1 
Sol: А 7 2 
Let the roots be œ and — yz 5 
o 4 С 3 2 


Equation 5x! + 13x - k = 0 
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1 5/2 

xp 
0 3/2 

1/2 1 

(ADT =A 

1 1/2 

= |5/2 2 
4 7/2 


х-у 2у 14 H 
25.18 |, , = „1, then find the : 
2y+z x+y 9 5 T 


value of x + y + 2. 
Sol: 
Since the matrices are equal, 


4 
7/2 
3 
5/2 
0 1/2 
3/2 1 
8 5/2 


Let us equate the corresponding elements. 


Моу,х-у = 1, 2у-4 
2y+z= 9 х+у=5 
2у-4 х+у = 5 
y=2 х+2=5 

х-3 


у. х+у+2 = 3+2+6 = 


1 
26. ВА = | 


find 5A – 3B + 2С, 
Sol: 
5A - 3B «2C 


27. IE 2 = 4 3 2 -3 
.НА= 2 а ын 
Ї ЯГ Ё 1 La 


2у+2 = 9 
2(2) +2 = 9 
2= 9-4 = 5 


10. 


2] [4 NS. 
HUP ъс) i 


verify that + (B + C) = (A + B) + C. 


Sol: 


B+C 


5 3] 





HE 


КЕН 


две ЭЛ 4 3 
шин” 2114 | 
6 2 
"Ig 
[; ; | 2 ч 
RHS (А + В) +С = + 
23| |-1 2 


LHS = RHS 
А+(В+С) = (А+В)+С 
Hence verified. 


728. Simplify: 


2) со80 MALI sin8 — cos 4 
-sin® cos@ cos 0 sin Ө 
$ Sol: 

4 coso сов0 ек| Ө —соз Ч 
i —sinO0 соз0 со80 0 
с070 со80я00 $020 – 100 соѕ0 

к | сов0800 "ii sin cos 9 sin? 1 
cos'0-sin!Q соѕӨѕіп Ө — sin Ө cos 0 

ex Bree meri 


dE 


29. Find a matrix ‘X’ such that 2A +В - = 0, where 


~} 2 $ — 
А = ‚В= 
34 1 8 
501: 
Given2A +В + Х 


-1 2 3 -2 
2 + +X 
[s 41: 
-2 4 3 =2 
+ +Х = 
ЁЗ- ЇЕ 
1 2 
+Х = 
Ё M 


= 


| 
=== р иә 
о о 
о о 


о 


о о 
о о 
Гаа аа] 
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, = = 
оо | 2 4+6 —4-8 
X= 00| |7 13 = |-6-12 6+16 
=й 2 2 10 -12 
"j| ap ый 71-18 22 
ч |-10 12 2-2 
яр сн no -A6A-| 18 -22|79|-3 д 
30. Боня = | i^ В = ь s^ Find AB [-10 ah 12 T 
аш » = | 
18 -22| |-18 24 
Sol: 
раі 3 а р ; 
Bak |3 25-2 5 0 5 
| 2-8 d В F 
= 1 
L 3-4 9+10 ; 33. Solve for ‘x? if х iL н | 0. 
=6 E Sol: 1 
o [|[-1 19 1 0 
"ЭЕ. ЦЕ [x 1. 2 В = [e 0] 
Fa ael чийг ; [2-2 0+0] = [о 0] 
= 2+9 Aag : Equating the corresponding elements 
—4415 -8+10 ў х-2-0 
[11 10 у NA Жа. 
= ий z 
X. зууег Questi 
за 8 4 1, If we add 1 to the numerator and subtract 1 
31.1£ A = 5 ; and B = | DE is Ї Show { from the denominator, a fraction reduces to 1. It 
that AB = 0. Н becomes 1/2 if we only add 1 to the denominator. 
Sol: : What is the fraction? 
3 2 8 4 Sol: вч 
Ан = 12 8||-12 -6 Let the fraction be —— 
M 
24-24 12-12 x41 
= | 96—96 48—48 шт = 1 
00 х-у+2 = 0 
= e" х-у=-2 0) 
Непсе ргоуеа. L. ul 
and y 5 
$ = 
32.1fA = | : jene I F 2х-у-1=0 E 
Sol: ads = 2х-у=1 
1-8 | BEES 
на (0-22 -x 2-3 
А? = АА | Xe 
ДЕ, S 25 Substituting in (1) 
= 3-y--2 ъу=5 
ээ “рээ a i Hence, the required fraction is 3/5. 


2 
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=== 2. Five years ago, Nuri was thrice as old as Sonu. ' 5. Find the excluded values, if any of the expression 














Ten years later, Nuri will be twice as old as Sonu. : бх? 57x! +72х 
How old are Nuri and Sonu? : 10x +85 40x 
Sol: Sol: 
Let the present age of Nuri be ‘x’ years and that of 
Sonu Бе ‘у’ years. i бх? 57x? 4 72x 3x (2x? +19x +24) 
Given,x-5 = 3(y-5) ! 10x +85? + 40х © 5А (252 +17х +8) 
=> x-3y = -10 ssl): 
andx 10 = 2(y4 10) _ 3+8) o3) 

> x-2y = 10 402) 5(x +8) (2x +1) 
Solving (1) and (2) 3(2х+3) 

x-3y = -10 a е 

те 1б 5(2х +1) 

when x = - 1/2, 2x + 1 = 0, then the fraction 
11-42) =» can becomes undefined. 
"alae 2. The excluded value is - 1/2 
Substituting in (2) 
еше : х? +27 x + 3х 
= х = 10+40 = 50 6. Simplils XUNG Е НИ ц 

2. Present age of Nuri is 50 years 501: 
Present age of Sonu is 20 years. i x +27 32-33, 


E иь. ань. 
х +12х+27 х3-4х-21 


8 


Find the LCM of the polynomial k 343 +3 
f (x) = 18x4— 36x? + 18x? and g (x) = 45x® =45x3, | T m Ш iu 
Sol: ' © (х+3)(х+9) (х—7)(х+3) 








- 4 3 2 
ғо) s p EE (360 -3«49).— x(e3) 
= 1852 (x-1? =  (x+3)(x+9) | (х-7)(х43) 
#09 = n и ? is 1) _ ха -3х+9) ха? -3х+9) 
АЇСМ = 90x3 (x- 1262 x + 1) (694-7) 42-6 


4. Find the GCD of the following polynomials ў 
using division algorithm 





Sol: 
f(x) = х? - 9х2 +23х - 15, 
g(x) 4х? -16х+12 x? -25 х?-10х+25 
= 4 (x? -4x +3) 5x+x? x +8х+15 
Now dividing х? - 9x? + 23x - 15 by х2- 4x +3 
Х-5 32-59 " x! +8x +15 
х2-4х+3 [55 9х2 + 23x-15 ! Я х(5+х) x!-10x425 
3 2 
РН | (x5)x-5) (x +3) (x45) 
= 5х2+20х- 15 ent C ШИ 
х(5+х -5 
= 5х2 + 20х- 15 бу! (ва) ши. 
0 (x +3) (х +5) 
7 X(x—5) 





n GCD= х? -4х+3 


т 
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8. Find the Square Root of х* — 4x? + 10x? — 12x +9 


by division method. 
Sol: 
х-2х+3 
x акі + 102 -12x «9 
х 
10 
22-2х | - 4x° + 10x” 
= 4x? + 4х? 
(> (6) 
2x? -4х+3 6х? - 12х+9 
бх? - 12х+9 


(-) 


n fo — Ax 10x —-12х+9 = |2 - 2x 3| 


(+ © 





9. Find the square root of x* — 2x? + 3x? -2x +1 by 


division method. 


х2-х+1 
х? [xt 2+ 342 2x +1 


х* 


(-) 

22-х = 2+ 3x? 

= 2x3 +x? 

() (-) 
2x? -2x+1 
2х2 -2х+1 


Q ® © 
0 


1. fx! — 2x? 43x -2х+1 = |2-х41| 


2х? -2х+1 





10. The sum of the reciprocals of Raman's ages (in 


1 H 
years) 3 years ago and 5 years hence is "ў Find : 


his present age. 

Sol: 

Let the present age of Raman be ‘x’ years. 

-. З years ago, his age was (x — 3) and 5 years hence, 





age will be (x 4- 5) 
By the Given data, 
1 1 1 
e 
was tS 3 
к+5+—3 1 
(х-3)(х+5) ^ 3 


Н 3 (2х+2) = (х- 3) (х+ 5) 





бх+6 = x! +2х- 15 
х2-4х-21 = 0 
(х-7) (х+3) = 0 
х-7 = Oand 
х+3 = 0, 
x = -3is not possible. 


2. Present age of Raman is 7 years. 





the numbers if the sum of their reciprocals is ын 


501: 

Let the first number be х” 

“+ Other number is 8 - x 
1 1 8 





Given, 27 8-5 = 15 
8-х+х 8 
x(8-x) ^ 15 

8 8 
x(8=x) ^ 15 
x'-8x415 = 0 
(x-5)(x-3) - 0 
x = 3,5 


-. The two natural numbers аге 3, 5 


11. The sum of two natural numbers is 8. Determine 


15 


[^ Sum is 8] 


12. For what value of k, the roots of the Quadratic 


equation (К + 1)x? —2 (k — 1)x +1 = 0 are real 


and equal? 
Sol: 

(k+ 1)х2-2(к- 1) х+1 
Comparing this with ax? + bx + c 
We geta = k+1,b = 
For real and equal roots A 
їе, b? - dac 
[2 (k- DP - 4(k + 1)(1) 
4(k-1)?-4(k+1) 
(k- 1)? - (k+ 1) 
K-2kel-k-1 


к -3k 
k(k- 3) 
К = 0; k-3 
k=0 (or) К 


=2(k-1),c = 


ш с © © © © ооо о о ео о о 


12151 
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== 13. Show that the equation (x — a) (x —b) = h? has ' ын ї 1 ap 
real roots. 80 а +p = aß 
Sol: -3 2 -3 
ы m : = хі = — 
The given equation is gg 7 
(x-a)(x-b) = h? 


x?-(a+b)x+ab-h? = 0 Gii) a +p = (a+B)[(a +BY -30 R] 


Discriminant A = B?- 4AC -3 23v 7 
[- (- BP - (I) (b - I?) = eJ а ч В 


= (a+b)? - 4ab + 4h? 


! 


Ш 


















= (а) + 4h?» 0 в 2-2] 
OTUDA vis 
14. If the sum of the roots of ах? + bx + с = 0 is _ =3|9-42 
equal to the sum of the squares of the roots. Find ОГЭ 4 
the condition. 
Sol: -3(-33 99 
Let ’а’апа 'B' are the roots of ax? + bx +c = 0 “ 5 4 7 8 
then & +В = - Баапа ОВ = c/a + - =] 
Given that @4B = a2 +p? : 16. a, are the roots of the equation x^ Зах + a” = 0 
a+B = (cB) -208 such that а? +В = 1.75. Find the value of ‘a’. 
р 501: 
-b Lp Ї 
— ы ‘a zt) 1 Equation is x* -3ax «a^ = 0 
» a a Comparing with ах? + bx +с = 0, 
zb = «9 2 ^ we get а = 1, 
а a a b= 
20 _ И -2ac с 
а а? a+ß = 
-ab = b?-2ac 
И 2ac = b? + аЬ в the required condition. Ї > 
15. Given that о, В are the roots of the equation 
2х2 +3х+7 = 0, then find op 
0) c «Bg, d) Ll, Gi eap 2 
Sol: e un md т а? 
2х2 +3х+7 = 0 
Comparing with ax? + bx +c = 0, Given о? +В? = 175 
мевеа = p = кез 1 (а+В-2аВ = 175 
а+В = — = 2 Н (За)? – 2а? = 1.75 
а 
7 9a? – 2a? = 1.75 
op - £ == Р 
. © 7а? = 1.75 
@ c +B? = (op) – 20р fe E = hae 


=! 2). -19 а= #05 
= 2 2) 4 i 3 
a 
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17. If o, P. are the roots of the equation 
ax’ + bx +b = 0, then find the value of 


р а а 


501: 
Given equation : ах? + bx +b = 0 
-=b 
«+В = —, 
a 
aß = b 
a 
a+ b 
Now, МБ, Б = зав, - 
В a a yap a 


= 
аг 
м, 





b 
= seules 
b a 
a 
b b 
Peg oT Y 
а а 
a 1 х 
18. In the matrix А = | 2 43 x |, Find 
0 5= у 


(i) the order of the matrix ‘А’ 
(ii) the number of elements in ‘А’ 
(iii) аз, дуу ai» 


Sol: 
a 1 x 
А=| 2 3 # 
0 5 у 


(1) Order of the matrix A = 3x3 
(ii) Number of elements = 3x3 = 9 
Иа, ха, = ба, =1 


19. Find the values of a, b, cand d from the following 


a-b 


зач] | 5 
2a-b хаа| |0 B 


equation ! 


501: 
Equating the corresponding elements. 
a-b--1 401): 
2а+с = 5 ... (2) 
Ja-b-0 ss (9) 
erä = 13 ... (4) 


120. 





Solving (1) and (3) 
a-b = 
2a-b =0 
(1) - (2) 


Substituting in (1) 1 - b 
b 


> -а = 





Substitutinga = 1 іп (2) > 2(1) +с = 5 
с = 3 

Substituting in (4) = 3 (3) +4 = 
4-4 


Ма = 1,Ь = 2,с = 3,4 = 4 


Find A and B if 2А + 3B = | 
503 
А+28В = || 6 2 


501: 


2A «38 


A+2B 


40) 


(2)х(2)-» 2А-48 ww (3) 


! 
т 15 За foe” 
ie © 


2А +3В 0) 





(3)- (1) > В = 
Substituting іп (2) 

8 L 2 503 
eee oq 10115 . 8 " 

503 16 2 4 
А= = 

1 6 2 -2 20 -2 


-2 


=i 
-14 4 





: 21. 


0 2 0 3a 
НА = 3 арк = |, 24 |, find the values 
of К, a and b. 
Sol: 


С № 
12171 
LJ 
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0 
3 


2 
-4 


ЕЕ 
ВЕ 


Equating the corre: 
2k 


0 2k 
3k — 


k 


b 


k 


х 5 3 
22.18 2 | H 
7 у-3 


values of x and y. 


Sol: 
Now, LHS 


| 
| 


0 За 
2b 24 


-e 3] 
dex] 


sponding elements. 


Jd. 1. 2 
0 5 3 


0 За 
2b 24 


| 


12-146 


з 4 5 
-1 9-2 
4 7 


16+0+8 20-2-14 


| 


= За, ЗК = 2b,- 4k = 24, 0-549 040412 0-10+21 
» 17 24 32 8x+3y 62 32 

Е ae “jan п |4 р 26-5 
2k 2(-6) Equating corresponding elements: 

E B qr =й 8х+3у = 17 ка 

62-24 => 2=4 5.40) 

ш 38866). 2éx-5y = П 43) 
2 2 Solving (1) and (3) 

ron, gg erm. 99 Wegetx = Ly = 3 
Ь их = у = 3,2 =4 


find them z 
pa. IfA - p " 





, find (A - 21) (A – 3I) 





Sol: Sol 
x 5 3 4 7 M 6221 21-11 0 
217 у-з a 217 128: [-1 1j] "10 1 
2x43 1044 3 xi [3 9 | ; 
к +3 + = = 
É -1 1| |02 
р | L s Эр Л 
2x43 м]. ls ^ ME i 
15 2y-4 15 14 га 2] [10 
А . А-31- -3 
Equating the corresponding elements -1 1 0 1 
2х#3 = 7 2у-4 = 14 [4 2] [3 0 
2x ы dy = 18 7-1 |; ; 
х= Е =. 2 у=9 Р 1 2 
2 [-1 -2 
Зай үзэ? Now, (A - 21) (A - 31) 
cae = % 412 1 1 ы 
2) i ; -1 0 -2/= -1 ИЕ -2 
заа а я _ [2-2 4-4 
8х-3у 6z 32 |-141 -2+2 
4 18: Эва » find the values of x, у Го o 
andz Е [0 0 -1 
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23 
ias |р тотен A? ад? eA = 0 
Sol: 23 
А = 
12 
2 312 з 
А = АА = |1 21 
4+3 6+6 
= [2+2 3+4 
Г7 12] 
14 7| 
Г7 12 
А? = АА = 
| 
[14+12 21424 
“| 8+7 12414 
| 26 45] 
74115 26| 
Now, A? - 4A? + A 
26 45] /(7:121|2:3 
7 |15 26 4 7111 2 
26 45] [28 481, 2 3 
7 [15 26| |16 28| |1 2 





Ї Gas 








Непсе ргоуе4. 


ТУ. Long Answer Questions: p 


1. Solve 4х – 2y + 3z =1, x + Зу - 4z 


3x+y+2z=5 


Sol: 
4x - 2y + 32 
х+3у- 42 
Зх+у+ 22 
Consider (2) and (3) 
(3) x (3) > 
9x + Зу + 6z 
х+3у- 42 
(4) - (2) => 8х+102 


15 
ый 


22 


(-) 


2 


2 
1 


-7, 


40) 
D) 
83) 


... (4) 
0) 


„(ву 


Now, consider (1) and (3) 





(3)x2=> 6x+2y+4z = 10 ... (6) 
4х-2у +32 = 1 sab) 
(6)+(1) = 10x47z = П sif) 
Consider (5) and (7) 
(5)х7=> 56х+702 = 154 ... (8) 
(7) x 10 = 100х + 702 = 110 ... (9) 
(-) 
(8) - (9) > -44x = 44 
44 
х= д = -1 
Substituting, x = -lisin(7) 
10(-1)+7z = 11 
-10+7z = И 
72 = M +10 
21 
тэ я = 3 
Substituting, a 1.2 = 3isin(3) 
3 (-1) +у+2 (3) = 
-З+у+6 = 5 
у= 5-3 = 2 
7. solution x = - Бу = 2,2 = 3 
Solve x = 32-5, 2х + 22 = y+ 16, 
7x-5z = Зу + 19 
501: 
Standard form of the given equations 
x-3z = -5 мк) 
2x-y+2z = 16 sank) 
7x -3y-5z = 19 ... (3) 
Consider (2) and (3) 
(2)x3 = 6x-3y+6z = 48 (4) 
7x-3y-5z = 19 C) sl) 
()-32  -x4llz = 29 wa (8) 
Consider (1) and (5) 
x-322-5 sey 
-x-*llz = 29 as (B) 
(1) + (5) > 82 = 24 
z= 2 =3 


2 





Substituting, z = 3in(l) 
x = 3(3)-5 
=9-5=4 
Substituting, x = 4,2 = 3in(2) 
2(4)-y+2(3) = 16 
8+6- 16 = у 


> у= 14-16 = -2 


2. solution is x = Ay = -2,2= 3 Е 





. Sum of the areas of two squares is 468 ш?. If the 
difference of their perimeters is 24 m, find the : 


sides of the two squares. 


Sol: 
Let the sides of two squares be ‘x’ and ‘у’ respectively. 
Sum of areas x+y? = 468 TOT) 
Difference of perimeters4x- 4y = 24 — [7 x» y] 
x-y =6 “42) 
у=х-6 H 


Substituting in (1) 
x'-(x-6)- 
x «x! - 12x + 36-468 = 0 
2х? - 12х-432 = 0 
x? - 6х -216 = 0 
(х- 18) (x + 12) 
x = 18 
When x = 18,у = 18-6 = 12 
^. The sides of two squares are 18 m and 12 т 
respectively. 


и 
e 


3 
. Two water taps together can fill a tank in 93 


hours. The tap of larger diameter takes 10 | 


hours less than the smaller one to fill the tank 
separately. Find the time in which each tap can 
separately fill the tank. 

Sol: 

Let the larger tap fill the tank in ‘х’ hours. 

-. Smaller tap fill the tank in (x + 10) hours (given) 


1 
Portion of tank filled by larger tap іп 1 hour = — 
Portion oftank filled by smaller tap in 1 hour 

1 





~ х+10 
a в 3 75 
Given, Both the taps can fill the tankin 9 Е ж = 
8 


hours. 
[Time and work done are reciprocals of each other] 


B 


5 
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1 1 
=+ oo 
x х+10 75 





х+10+х 8 
х(х+10) 7 


75 
75 (2х +10) = 8 (x? + 10x) 

8х? - 70х – 750 = 0 
4х? - 35x -375 = 0 
4х? - 60x + 25x - 375 = 0 
4x (x - 15) + 25 (х- 15) = 0 
(4x +25) (х- 15) = 0 

х= 15 x= E is not possible. 


-. Time required to fill the tank by the 1* tap is 
15 hrs and by the 2" tap is 25 hours. 


A plane left 30 minutes later than the scheduled 
time and in order to reach its destination 
1500 km away in time it has to increase its speed 
by 250 km/hr from its usual speed. Find its usual 


speed. 
Sol: 
Let the usual speed of the plane be ‘x’ km/hr and 
usual time to cover 1500 km = m hrs 
x 


Given that speed increased by 250 km/hr. 
Time taken to cover the distance with new speed = 
1500 


х+150 





1500 1500 1 


x+250 х 2 
On Simplifying we get, x? + 250x – 750000 
x (x + 1000) - 750 (x + 1000) 
(x - 750) (x + 1000) 
x = 750,x = - 1000 is not possible. 
<. The usual speed of the plane is 750 km/hr. 





b f A ot 
.IfA- T „B= 1 o |’ Verify that 


(A + В)? # А2 + 2AB + В? 


eg 


(A+B) (А + В) 


А +В 


(А + B? 
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[3 0 








3 0 |1 % 8 0 
7|s 333 84-8531 7|7|.g 56 
[9+0 0+0 [9 0 10 7 0 
= = Ш 71-27 - 
9+9 0+9 [18 9 0 1 07 
Now A? = AA | 3|| al 10118 41 0 
Ow = 9 = 
2 3|2 3 2. A2-8A4 = = 
_ i Ё к Е 4 | 
[1-2 -1-3 -1 -4 
Л [246 249| | 8 7 = аан 0 
n 2-1 а 0+0 -747 
АВ = 2 
р als H -Ї Jj ai 
[2-1 1+0] [11 p B 
71443 240| 172 Hence proved. 
B? = BB та = лүт 
= |? 42 2 8. Given А = |2 9 3 |В = |0 2| and 
|1 ото 4 cy 14 
| 4-1 240 25 = 
= | en С=|, сз | рэоу that (АВ) C = A (ВС). 
[5 2 501: 
= |у Ша [13 
> ЯС АВ-12 0 3102 
Now A? + 2AB + B 3c Э|ї ж. 
-1 =4] Ге 2] [5 2 
=| s zlta 41121 1+0-1 3+2-4 
r 6 0 = |2+0+3 640412 
ы 34042 9-248 
= [24 M = 2) 
from (1), (2), (A+B)? + A? + 2AB + B. Hd 
1 0 то 5 15 
7. НА = 9 and I = o il? then prove LHS = (АВ) С 
4 01 
that A! - 8A 7I = 0. = |5 18 се Бота 
Sol: 20-11 
АГ = АА 5 15 
-[ | à ; 042 040 0-2 041 
1 1 7 = |5+36 1040 15-36 -20418 
| 140 ed 5430 10-0 15-30 —20+15 
51-1-7 0449 3 Б od 
1 0 = |а 10 -21 2 
=| g8 49 35 10 -15 -5 
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13 2 0-4 1 
Now RG = vili - Эф! = | 10 -21 2 
| :а| 20970801 35 10 -15 -5 
[1+6 2+0 3-6 -443 } LHS = RHS 
21044 0+0 0-4 0+2 -(AB)C = A (BC) 
1+8 240 3-8 -444 4 Hence proved. 1 
17 2-3-1 
2140-4 2 
[9 2 -5 0 
[iis 5:5-8-4 
A(BC)=|2 0 3| 4 0-4 2 
[3 -1 2], 9 2-5 0 





744-9 140-2 -3-445 -1+2+0 
= | 1440+27 44046 -6+0-15 -24040 
21-4418 — 64044 -944-10 -3-240 


— 
2 
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SIMILARITY 
© The ratio of the corresponding measurements of two similar objects must be proportional. 


f? Two geometrical figures are congruent, if they have same size and shape. 


SIMILAR TRIANGLES 
f? If two triangles are similar then their corresponding angles are equal and their 
corresponding sides are proportional. 


f? The triangles are equiangular if the corresponding angles are equal 
® If triangle ABC and APQR are similar, they can be written as A ABC ~A PQR. 
If AABC -APQR then 


P 
ZA = ZP; ZB= ZQ; ZC= ZR А 
Also АВ + PQ; ВС + QR; CA + RP e 
E 429 (СА gros, 
B С Q R 


PQ QR RP 
Shapes are same but not the sizes. 
CRITERIA OF SIMILARITY 
1. AA criterion of similarity 
If two angles of one triangle are respectively A с R 
equal to two angles of another triangle, then the 
two triangles are similar. 
Че, ZA = ZP=1 
ZB = 20 = 2 then ДАВС ~ АРОК then B Q 
ZC must be equal to ZR [By angle sum 
property of triangles] 
/. This is AA similarity or AAA similarity. 


2. SAS criterion of similarity 


P Zs 


If one angle of a triangle is equal to one angle of another triangle and if the sides including 
them are proportional then the two triangles are similar. 


i 
' 
i 
р 
D 
D 
' 
D 
' 
' 
' 
D 
1 
' 
р 
р 
i 
D 
р 
' 
D 
р 
" 
D 
р 
: 
' 
' 
р 
i 
1 
' 
' 
i 
D 
' 
D 
' 
1 
D 
' 
р 
i 
i 
' 
D 
D 
D 
' 
р 
i 
: 
' 
t 
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D 
D 
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Г 
р 
D 
D 
i 
i 
' 
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D 
D 
D 
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i 
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If ZA = ZP =1апа 


AB АС then 
PQ PR 
ЛАВС ~ АРОК 


3. SSS criterion of similarity 


If three sides of a triangle are proportional to the ^ Ч 
three corresponding sides of another triangle, 
then two triangles are similar. 
, АВ _ АС _ BC 
dia = 8) Е : 
ДАВС - АРОК с 
Q 


B 
SOME USEFUL RESULTS ON SIMILAR TRIANGLES 
l. A perpendicular line drawn from the vertex of a right angled 


triangle divides the triangle into two triangles similar to each 
other and also to original triangle. 


AADB ~ ABDC, ДАВС ~ AADB, ДАВС ~ ABDC 


B 


A D с 


i 
Ң 
| 
i 
1 
f 
! 
: 
i 
| 
' 
| 
| 
Н 
' 
t 
: 
| 
| 
: 
: 
i 
| 
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i 
- 
I 
i 
| 
| 
f 
i 
: 
: 
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2. If two triangles are similar, then the ratio of 


the corresponding sides are equal to the ratio A E 
of their corresponding altitudes F 
i.e., if AABC ~ APQR then 
АВ _ ВС _ СА АБ _ ВЕ _ CF 
zh mh = B D C 





PQ QR PR PS QT RU Q 
C 

3. If two triangles are similar, then the 

ratio of the corresponding sides are 4 

equal to the ratio of the corresponding 

perimeters. 

AABC - ADEF then 
AB BC _ СА АВ + ВС + СА 


DE ЕЕ FD DE+EF+FD $ Е 


А Р Q 
4. The ratio of the area of two similar 
triangles are equal to the ratio of the 
squares of their corresponding sides 
area(AABC) АВ? ВС’ АС? 
агеа(АРОВ) Е PQ? B QR С PR З 
c 
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5. If two triangles have common vertex and their bases are on the same straight line, the ratio 
between their areas is equal to the ratio between the length of their bases. 
A 
B 


area(^ ABD) AD 


Here, О (ABDC) ^ DC 


Note: 
i) A pair of equiangular triangles are similar. 
ii) If two triangles are similar, then they are equiangular. 


G 


CONSTRUCTION OF SIMILAR TRIANGLES 


*Scale Factor" measures the ratio of the sides of a triangle to be constructed with the corresponding 
sides of the given triangle. 


CONGRUENCY OF TRIANGLES 
@ Congruency is a particular case of similarity. Two triangles are said to be congruent if 
(a) their corresponding angles are equal. 


(b) their corresponding sides are also equal i.e., they have the same shape and size, if they are 





congruent 
Е А 
ДРОВ = ДАВС s ; 
If ИР = ŽA; ZQ = ZB; ZR= ZC Ч 
and AB = PQ; ВС = QR; СА = RP 
`2 3 2 3 
АВ _ ВС СА. Q в в c 


РО QR АР | 
Same shape and same size. 


4" Two polygons are similar if 
(i) The lengths of their corresponding sides are proportional. 
(i) Their corresponding angles are equal. 
4" Two congruent figures are always similar, but two similar figures need not be congruent. 
** All line segments are similar. 
** АП equilateral triangles are similar. 
sx АП squares are similar. 
** All circles are similar. 
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Show that APST ~ АРОК. 


P| 

"i ы, = 
s T 
1 R 


Q 





501: 
G) In APST and APQR, 
5 2 323 py 4 2 


PQ 241 3 PR 4+2 3 

Thus, P ши and ZP is common. 
PQ PR 

"Therefore, Бу SAS similarity, 

APST ~ АРОК 


Gi) In APST and APQR, 
PS 2 2 pP— Ты? 


PQ^ 24375 PR 243 5 


Thus, ЖА ы. and ZP is common 
PQ PR 
"Therefore, by SAS similarity, 
APST .. APQR 
Is ДАВС ~ APQR? 
Sol: 
А 
Р 
3 6 
Q 4 R x 10 с 
In ДАВС and АРОК, 
Ip $ I OR 8 
AB 6 2 BC 10 5 
1 
Since — * 2, РО QR 
5 AB BC 


The corresponding sides are not proportional. 
Therefore ДАВС is not similar to АРОК. 


Observe Figure and find ХР. 














Sol: R 
cm e 
8 d 
P 12cm Q 
In АВАС and АРОВ, 42 = 3 = 1; 
RQ 6 2 
BC 6 _1,CA_3V3 | 
ОР 12 2’ PR ef 2 
AB ВС СА 
Therefore, RQ = ОР E 


By SSS similarity, we have ABAC ~ AQRP 

ZP = ZC (since the corresponding parts of 

similar triangle) 
ZP = 2С 


и 


180°- (ZA + ZB) 
180° — (90° + 60°) 
ZP = 180° - 150° = 30° 


A boy of height 90 cm is walking away from the 
i base of alamppost at a speed of 1.2 m/sec. If the 
lamppost is 3.6 m above the ground, find the 
length of his shadow cast after 4 seconds. 
Sol: 





B speed : 1.2 m / sec р х Е 
Given Speed = 1.2 m/s 
time — 4 seconds 
Distance — speed x time 
1.2х4=4.8 т 
Let x be the length of the shadow after 4 seconds 
BE | АВ 


Since, AABE ~ ACDE, — = 
DE CD 


LUNES = 4. (since 90 cm = 0.9 m) 
x 0.9 
—484x-4x > 3x=48 > x- 16m 


The length of his shadow DE = 1.6m 











In Figure ZA = ZCED prove that 
ACAB - ACED. Also find the value of x. 
С 








In ACAB and ACED , ZC is common, 
ZA = (СЕР 
Therefore, ACAB ~ АСЕР (By АА similarity) 
Hence, Ee a ыг A 
DE CD 


AB CB 9 _ 1042 
DB eD к 
=> x= — =6cm. 

12/ м 8 


In Figure QA and PB are РР ПР ю 
AB. If AO = 10 cm, ВО = 6 cm and 
PB = 9 cm. Find ых 


ГО 


501: 

In ААОО and ДВОР, СОАО = ZOBP = 90° 
ZAOQ = ZBOP (Vertically opposite angles) 
Therefore, by AA criterion of similarity, 

ААОО ~ АВОР 


AD, 00) AG 
BO ОР BP 


10 10х9 
= 49 = АО = —— =15 ст 
6 9 6 


The perimeters of two similar triangles ABC 
and PQR are respectively 36 cm and 24 cm. 
If PQ = 10 cm, find AB. 


B 
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Sol: 


E 
The ratio of the corresponding sides of similar 
triangles is same as the ratio of their 
perimeters. 
Since ДАВС ~ АРОК, 
АВ ВС АС 36 


PQ” QR” pr 24 

AB 36 _ AB 36 

PQ^sq 7 10 24 
36x10 


АВ = = 15 ст 
24 





If ДАВС is similar to ADEF such that 


BC = 3cm, EF = 4 cm and area of 
ДАВС =54 cm’, Find the area of ADEF . 
Sol: 
Since the ratio of area of two similar triangles 
is equal to the ratio of the squares on any two 
corresponding sides, we have 

Area(A ABC) вс? 


Area(ADEF) ` EF? 


54 g^ 

=. Ш, 

Area(A DEF) 42 
Area (ADE) = 19525 Log сп? 





Н Two poles of height ‘a’ metres and ‘b’ metres 


аге ‘p’ metres apart. Prove that the height of the 
point of intersection of the lines joining the top 
of each pole to the foot of the opposite pole is 





Sol: 

Let AB and CD be two poles of height ‘a’ metres 
and ‘b metres respectively such that the poles are 
‘P’ metres apart. That is AC = p metres. Suppose 
the lines AD and BC meet at О, such that OL = В 
metres. 








b B 
О 

а 

c х L X A 


Let CL = x and LA = y. 


Then х+у=р 
In AABC and ALOC, 
we have ZCAB = ZCLO [each equal to 90°] 1 


ZC = ZC [C is common] 








| Steps of construction: 
. Construct a APQR with any measurement. 





ACAB ~ ACLO [By AA similarity] 2; Draw aray Qx making an acute angle with QR on 
the side opposite to the 
СА 238 m 8.28 эх- 0) vertex P. А 
GL s 3. Locate 5 (the greater of 3 and 5 in =) Points. 
In AALO and AACD, we have 
ZALO = ZACD [each equal to 90°] Q Qy Qy Q, and О; on ОХ 
ZA = ZA [A is common] so that QQ, = Q,Q, = QQ, = Q,Q, = QQ; 
AALO ~ AACD [by AA similarity] | 4. Join О.В and draw а line through Q, (the third 
AL _ OL "AW h y= ph 20) Е point, 3 being smaller of 3 and 5 in 8 parallel to 
AC DC B. b b у 2 
ph | ph О.В to intersect QR at А. 
()-0)-» x*y2 — + — Н 
а b 5. Draw line through А’ parallel to the line RP to 
1.1 intersect ОР at Р”. 
p= ph| —+— (Since x + y =p) 
a b Then, AP'QR' istherequired triangle each of whose 
1-8 a+b sides is three-fifths of the corresponding sides of 
e di APQR. 
ab 1 Construct a triangle similar to 


Therefore, В = —— 
a+b 


Hence, the height of the intersection of the lines 
joining the top of each pole to the foot of the 


ab 
opposite pole is —— metres. 
PP p a+b 


Construct a triangle similar to a given 


3 H 
triangle PQR with its sides equal to — of the 
5 1 
corresponding sides of the triangle PQR (scale 

3 
factor шан, 
5 
501: 
Given a triangle POR we are required to 


3 
construct another triangle whose sides are 5 of | 


the corresponding sides of the triangle РОВ. 4 


а given 
7 


triangle РОК with its sides equal to 1 of the 
corresponding sides of the triangle РОК (scale 


factor ^51) 
4 


Sol: 
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Given a triangle PQR, we are required to construct ! 





(1) A circle and a triangle are non similar 


А 3 7 | figures. 
another triangle whose sides are Ч of the Н Gi) .An sscsceles triangle nid à sealen triangle 
corresponding sides of the triangle PQR. j are non-similar figures. 


Steps of construction 
l. Construct a APQR with any measurement. 








2. Draw a ray QX making an acute angle | 1. Are square and a rhombus similar or congruent. 


with QR on the side opposite to the : Discuss. 
vertex P. } Ans : 
7 ! For a rhombus 
3. Locate 7 points (the greater of 7 and 4 in 2 ji | "* All sides are equal. 
Qp Q Qp Qp Qp Q, and Q, on QX i ** '[hediagonalsofa rhombusare perpendicular 
! bisectors of one another. 
so that QQ, -0,0,-0,0,-0,0, i Жо Opposite angles are equal. 
0,,-0,0,-0,0, ! For a square 
4. Join Q, (the fourth point, 4 being smaller of 4 and | * АП sides are equal. 


** All angles are 90°. 

vx Diagonals are equal and perpendicular 

ОД, intersecting the extended line segment QR at | bisectors of each other. 

R. | For both the shapes the angles аге 
not equal, but corresponding sides are 
proportional. so they are neither similar nor 
congruent. 


7in 2) to В and draw a line through Q, parallel to | 


5. Draw a line through R’ parallel to RP inter-secting | 
the extended line segment QP at P’. i 


Then AP'QR' is the required triangle each of whose | 


2. Are a rectangle and a parallelogram similar. 
sides is seven-fourths of the corresponding sides of + 


APOR Discuss. 
5 | , 
! 20000 А’ 2cm р’ 
| T j Lem yo X 
1 1ст 1 ст lcm 
1. All circles are (congruent/similar). ! B — 3m С B^ 2т С 
IESE similar i On observing the given figures. 
g the gi g 
РЕР j Their corresponding sides are proportional 
„—— Bi s are — — (similar/congruent). | but their corresponding angles are not equal. 
gman ; 7. The shapes parallelogram and rectangle 
3. Two triangles are similar, if their corresponding | are not similar. 
angles are — and their corresponding sides | 3. Ате апу two right angled triangles similar? Why? 
are О i 


equal, proportional 


1 A A' 
4. (a) All similar triangles are congruent True/ | P 
False. | ^ 
EERE False ! 
(b) All congruent triangles are similar True/ | 9 
! | A 
False. i B св © 


ПЕТЕ True 
4 For any two right angled triangles. 
5. Give two different examples of pair of non- ; ** The angles other than right angle need 
similar figures. i 


2 
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not be equal. 
vx The corresponding sides need not be : 
proportional: Н 
di - Any two right angled triangles need not | 
is similar. 


№ Exercise 4 1 


1. Check whether the given triangles are similar | 








and find the value of x. 
У is 
Q 7 (ш) 
2 
АЗ D 55 
Sol: 
(i) In ДАВС and ЛАРЕ ZA is common 
AE 2103 20252 4 
Юта 7 8 
2 2 
АП. Ж 
DB 5 
Неге + 2 
7 5 
AE АВ 
ЕС рв 
The corresponding sides are not 
proportional. 


2. ДАВС and ЛАРЕ are not similar. 
(ii) In ACPQ and ACAB ZC is common. 
ZPQC = 180° - 110° =70° 
[^ 2РОС and (РОВ are liner pair of angles] 
ZABC = 70° 
^ ИВАС = ZQPC 
[^ sum of three angles of a triangle are 180°] 
ZPQC = 180 - (ZQPC + 70°) 
^ ДАВС = ZPQC =70° 
ZC common апа ZBAC = ZQPC 
By AAA similarity criteria, AABC — APQC 
-. Corresponding sides are proportional 


AB _ BC 
PQ | QC 
5 6 
хз 


[* BC=BQ+QC=3+3=6] 


nce е e s k=25 
6 





! 2. A girl looks the reflection of the top of the lamp 
post on the mirror which is 66 m away from the 
foot of the lamp post. The girl whose height is 
12.5 m is standing 2.5 m away from the mirror. 
Assuming the mirror is placed on the ground 
facing the sky and the girl, mirror and the lamp 
post are in a same line, find the height of the 
lamp post. A 
Sol: 


D 


„С 


Mirror 25m E 
f— — — 66 m ———34À 


Let AC is the lamp post and ED is the girl. 
From the triangles AABC and ADBE 


Lamp post 


С 


ZB is common. ZDEB = ZACB = 90° 
By AA criteria 
ДАВС - ADBE 
+. Their sides are proportional 
Я АС BC 
ie, ы - 
DE BE 
AC 66 
125 ^ 2.5 
5 
AC -$6x125 _ 66x15 зо 
2:5 251 
2. Height of the lamp post = 330 т 


3. A vertical stick of length 6 m casts a shadow 
400 cm long on the ground and at the same 
time a tower casts a shadow 28 m long. Using 
similarity, find the height of the tower. 


Sol: 
A 
D 
Е 5 
© E 
& 
F 400cm E 
б 28 т B 


Let DE is the vertical stick and AB is the tower. 
DE = 6 m, EF = 400 ст = 4m, BC = 28 т 
From ADFE and AACB 


Using similarity criteria 
AB _ BC 
DE EF 











AB 28 
6 4 

28х6 
АВ = =42m 





2. Height of the tower = 42 т 


4. Two triangles QPR and QSR, right angled at P | 
and 8 respectively are drawn on the same base : 
ОК and on the same side of QR. If PR and SQ | 


intersect at T, prove that PT x TR = ST x TQ. 
Sol: 
Given ZQSR N 
= ZQPR = 90° 5 
PRand SQ intersect at T. 
In AQPT and ARST 
ZQSR =ZQPR = 90° 
Given Q 
ZPTQ= ZSTR 
[^ Vertically opposite angles] 
г, By AA similarity criteria 
APQT ~ ASRT 
7. Their corresponding sides are proportional 
‚т TO 
“or TR 
PTxTR = STxTQ 
Hence proved. 


5. In the adjacent figure AABC is right angled at C | 
and DE | AB. Prove that ДАВС ~ ЛАРЕ and | 


hence find the lengths of AE and DEN 


E 
3 


D 
2 
B 12 € 
Sol: 
Given ZC =90°= ZDEA 


AADE 
<. By AA criteria for similarity 
AABC — AADE 
2. Their corresponding sides are proportional. 
. ВС _ AC _ AB 
" DE АЕ АБ 
12 3-2 AB 
= EPI m -01) 
рЕ АЕ З; 


Also in right AABC , ZC = 90° 


- 
2 





ZA is common to both the triangles ДАВС and 1 
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-. using Pythagoras theorem, we have 
АВ? = BC? + AC? = 122+ 5? 


= 144+ 25-169 
< AB = 4169 
AB = 13cm 
Now from (1), we get 
12 13 
DE 3 
12x3 36 
ud S ja 
DE = 2.77 cm 
5 13 
Also from (1), АЕ “ 3 
5x3 15 
= a = 18.7 1.15cm 


6.1f figure AACB - AAPQ. If BC = 8 cm, 

РО = 4 cm, ВА = 6.5 cm and AP = 2.8 cm, find 
CA and AQ. 

B 


C 
Sol: Given AACB ~ AAPQ 
г. Their corresponding sides are 
proportional 








AG бв. АВ 
AP PQ АО 
АС 8 6.5 
28 74730 
,. AG 8 
Тайпа: Ыл 
8х 2.8 
АС = =5.6 ст 
АС = 5.6 ст 
Also takin; Ja 
so t; g 4 ES дб 
6.5 
AQ 28х41 =3.25 ст 
АО = 3.25 ст 


} 7. In figure ОРОК is а square and ZMLN = 90°. 


Prove that 
(i) ALOP ~ AQMO 
(iii) ЛОМО ~ АВРМ 


(i) АМОР- ARPN 
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(v) QR =MQ*EN : 9 21х21 
Sol: " ОЛ 
О, Р gp. 21%21x16 _ 21x21x4x4 
9 3x3 
M, 


Q R N 
(i) In ALOP and AQMO 
ХОР = ZMQO = 90° 
ZLOP = ZQMO (corresponding angles) 
г. By AA criterion of similarity. 
ALOP - АОМО 


(ii) In ALOP and ARPN, 
wehave ZPLO = ZNRP =90° 
and ZLPO = ZRNP 
(corresponding angles) 
/. By AA criterion of similarity 
ALOP ~ ARPN 
(iii) Also in AQMO and ARPN 
ZOQM = ZNRP =90° 
we have ALOP ~ AQMO and ALOP ~ ARPN 





AQMO ~ ARPN 
(iv) We have AQMO ~ ARPN 
„ MQ _ 00 рэн - - 
‘DR АМ 9. Two vertical poles of heights 6 m and 3 m are 
erected above a horizontal ground АС. Find the 
MQ =. QE value of y. 
QR RN 
Г OQRP is a square PR = QR and QO = QR] 
7 QR x QR = MQ x RN 6 R 
QR? = MQx RN К 
8. If ДАВС ~ ADEF such that area of ДАВС is A B C 
9 cm? and the area of ADEF is 16 cm? and Sol: 
BC - 2.1 cm. Find the length of EF. Let AP and CR be the vertical poles of height 6 m 
Sol: and 3 m respectively 
c Е Let ВО =ут 
In ACRA and АВОА 
2.1 cm $ 
ZA = ZA common 
A B D E ZACR = ZABQ =90° 
Given AABC ~ ADEF pn эж ro of similarity 


then we have + И еск " 
7- Their corresponding sides are proportional. 








2 2 
Area(A ABC) E AB? 2 Be А Me Ae CR 
Area(ADEF) pg ЕЕ? DF AB = BQ 
2 
2 = 20 AC 23 
Е i AB у 


M 
233. 
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ACxy 
3 





АВ - 


In ACBQ and АСАР 
ZCBQ = ZCAP - 90 
ZC = ZC [common] 
2 ACBQ ~ АСАР 
CB BQ 
CA ^ АР 
CB y 


CA 6 
ух СА 
6 
АСху ух СА 


6 
i i 
AC= ухАС | 52 


Э —Є. 
at 


d 
27 
у = 2т. 


(1) + (2) > АВ+ВС= 





4 





AC 
AC 


l= 


10. Construct a triangle similar to a 


triangle РОК with its sides equal to : 


corresponding sides of the triangle POR (scale | 


factor 5 ) 


Sol: ` 


Given a triangle РОВ we are required to construct | 


2 H 
another triangle whose sides are = of the ; 


corresponding sides of the triangle POR 


Steps of construction: 
1. Constructed a APQR with any 
measurement. 
= 


(. ` 





40) | 


! 11. Construct 
BC = ——— “(2)1 


given | 


of the i 


2. Drawn a ray QX making an acute angle with 
QR on the side opposite to the vertex P. 

3. Located 3 points Q,, Q, and Q, оп QX so that 
QQ,-Q,Q, = QQ; 

4. Joined Q,R and drawn a line through Q, 
parallel to Q,R to intersect QR at. R' 

5. Drawn a line through R' parallel to the line 
RP to intersect QP at Р’. Then AP'QR' isthe 
required triangle each of whoses sides is two 
third of the corresponding sides of APQR 

a triangle similar to a given 


triangle LMN with its sides equal to = of the 


щл 


corresppnding sides of the triangle LMN (scale 
factor —) 
Sol: 


Given a triangle LMN. We are required to 


4 
construct another triangle whose sides are = of 
the corresponding sides of the ALMN . 





Steps of construction: 
1. Constructed а ALMN with any measurement. 
2.Drawn a ray MX making an acute angle 


with MN on the side opposite to the 
vertex L. 


. Located 5 points М,, M,, M,, M, M, on MX so 
that 
MM, = MM, = M,M, = MM, = ММ, 
4. Joined М.М and drawn a line through M, 
parallel to M,N to intersect MN at №. 


w 


5. Drawn a line through № parallel to the line 
NL to intersect ML at Г’. 
Then AL'MN' is the required triangle 
each of whose sides is four fifth of the 
corresponding sides of ALMN .. 
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12. Construct a triangle similar to a given’ 13. Construct a triangle similar to a given 
triangle ABC with its sides equal to 6/5 


triangle РОВ with its sid Ito 7 
of the corresponding sides of the triangle акаде POR “with и idis equal 10 3 


ABC (scale factor 6/5) of the corresponding sides of the triangle 
Sol: POR (scale factor 2 ) 
Given a triangle ABC, we are required to Sol: 3 


construct another triangle whose sides are © ар Given a triangle РОВ, we are required to 
5 


7 
the corresponding sides of the triangle ABC construct another triangle whose sides are E of 


the corresponding sides of the triangle РОК 


y 





Steps of construction: 
Steps of construction: 
l. Constructed a APQR with any measurement. 
2. Drawn a ray BX making an acute angle with BC } 2. Drawna ray QX making an acute angle with 
on the side opposite to the vertex A. 1 QR on the side opposite to the vertex P. 


3. Located 7 points О, Q» Q, Qp Q; О, and 
3. Located 6 points B,, В„ B,, B, В, and B, so that dy ду Qs Qu О»О,ал2 0, 


1. Constructed a A ABC with any measurement. | 


on QX so that 
BB, = B,B, = В.В, = В.В, = В,В, = B.B,. 00 = 0,0, -Q-Q QQ, =Q, 
4, Joined B, to C and drawn a line through B, -QQ. 
parallel to В,С intersecting the extended line 4. Joined О, to R and drawn а line through О, 
segment BC at C' parallel to Q,R, intersecting the extended line 


segment QR at R' 


5.Drawn a line through C' parallel to CA 5. Drawnalinethrough R' parallel to RP 
intersecting the extended BA at A’. intersecting the extended line segment QP at 
Then AA'BC' is the required triangle each of P. 


whose sides is six fifth of the corresponding Then AP'QR' is the required triangle each of 
i whose sides is seven-thirds of the corresponding 
sides of AABC . 


sides of APQR. 


THALES THEOREM AND ANGLE BISECTOR THEOREM 


“Thales theorem and angle bisector theorem 


' р 
р 1 
: f? Thales was the first man to announce that any idea that emerged should be tested scientifically р 
1 and only then it can be accepted. 1 
р 0 
| Ф Thales was credited for providing first proof in mathematics called “Basic proportionality | 
! theorem" or otherwise “Thales theorem” 1 








: 
235. 
| 
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Basic proportionality theorem or thales theorem 





“A straight line drawn parallel to a side of triangle, divides the other two sides proportionally”. 





AD _ AE 
DB EC 
A 
Corollary 
Ifin a AABC, a straight line DE parallel to BC, intersects AB at D and AC at E, then р, Е 
ш АВАС 
AD АЕ 
АВ _ АС B Cc 
Gi) = 
DB ЕС 


Converse of Thales theorem 


If a straight line divides two sides ofa triangle proportionally then the 
straight line is parallel to the third side. 





Angle bisector theorem 
The internal bisector of an angle of a triangle divides the opposite side 
internally in the ratio of the corresponding sides containing the angle. 
ee 
Converse of Angle bisector theorem 
"If a straight line through one vertex of a triangle divides the opposite side internally in the ratio of the other 
two sides, then the line bisects the angle internally at the vertex. 


Theorem 1: 
Basic proportionality theorem or Thales theorem. 
Statement 
"A straight line drawn parallel to a side of triangle intersecting the other two sides, divides the sides in the 
same ratio. 
Proof 
Given : In ДАВС, D isa point on AB and E isa point on AC. 
AD _ АЕ 
То ргоуе : — = 
DB EC 


Construction : Draw a line DE || BC 














SI. No. Statement Reason 
1 ZABC = ZADE = Z1 Corresponding angles are equal because DE || BC 
2 ZACB = ZAED = Z2 Corresponding angles are equal because DE || BC 
3 ZDAE = ZBAC = Z3 Both triangles have a common angle 


и Е Е АЕА АЕ Е Пр гээ ээ шдэ S 
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ДАВС ~ AADE By AAA similarity 
AB = АС Corresponding sides are proportional 
AD AE | 
AD+DB _ АЕ+ ЕС SPAB amd AG 
4 ыг АВ Simplification 
DB EC 
ї+=—=1+—— 
А0) АВ Cancelling 1 on both sides 
DB EC 
AD AE Taking reciprocals 
ADI АВ 
DB ЕС 
Hence proved. 
Corollary д 
If ша AABC, a straight line DE parallel to BC, intersects АВ at D and 
AC at E, then 
„ AB _ AC у АВ. AC Е 
@ == d) 28-22, D 
AD AE DB EC 
Proof 
B C 
In AABC, DE || BC, 
therefore, Ары 48 (by B.P T. theorem) 
DB EC 


i) Taking reci DB _ ЕС 
(i) Taking reciprocals, we get АН САЙ 





Add 1 to both in the sides DB a 1- EG +1 
AD AE 
DB + AD EC+AE AB AC 
=> = => = 
AD AE AD AE 


(ii) Add 1 to both the sides 


AD 43, edt 
DB ~ EC 
AB _ AC 
Therefore, - = Fc 


Theorem 2: 
Converse of Basic Proportionality Theorem (or) Thales Theorem. 


Statement: 
“Ifa straight line divides any two sides of a triangle in the same ratio, then the line must be parallel to the third 
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, ` 
Proof: 
Given : In AABC, АВ = ЯВ 
DB ЕС 
То ргоуе : РЕЙ BC 





Construction : Draw BF || DE 


Reason 

Eco ER 

AD -# Thales theorem (In AABC taking D in AB and E in AC) 

= 0 


From (1) and (2) 





Adding 1 to both sides 


1 

i 

i 

i 

| 

i 

| 

i 

i 

i 

i 

i 

i 

| 

i 

| 

i 

i 

i 

i 

i 

' 

| 

i 

i 

1 

i 

i 

i 

| 

i 

i 

і 

i 

| AE+EC АЕ+ЕС 
i ud dc 

р AC AC 

i ЕС FC 

j EC - FC Cancelling AC on both sides 
i 

і Therefore, F = C F lies between E and C. 
i 
i 
| 
i 
i 
i 
i 
i 
| 
| 
i 
| 
| 
i 
i 
i 
i 
i 
і 
| 
i 
| 
i 
i 
i 
| 
i 
i 
i 
i 
i 
| 
р 





Thus DE || BC Hence proved 





Theorem 3: 


Angle Bisector Theorem 
Statement: 


1 
: 
П 
' 
р 
' 
' 
' 
i 
[ 
р 
' 
1 
1 
i 
' 
] 
' 
' 
i 
: 
' 
1 
1 
1 
р 
' 
' 
' 
' 
' 
' 
П 
р 
р 
' 
' 
р 
' 
' 
' 
' 
' 
р 
' 
i 
' 
' 
1 
' 
' 
' 
' 
р 
' 
' 
р 
р 
] 
] 

ie 


“The internal bisector of an angle of a triangle divides the opposite side internally i in the ratio of th 
corresponding sides containing the angle” 





Proof: 
Given : In AABC, AD is the internal bisector 
To prove AB -30 
AC CD 
Construction : Draw a line through C parallel to AB. A 


Extend AD to meet line through C at E. 






Two parallel lines cut by a transversal make alternate 


ZAEC = ZBAE = Z1 
equal angles 










' 
' 
' 
i 
' 
' 
' 
П 
П 
р 
П 
' 
' 
[ 
' 
' 
' 
' 
D 
1 
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AACE is isosceles 
In AACE, ZCAE = ZCEA 
AC=CE ..(l) 





Theorem 4: 
Converse of Angle Bisector Theorem 


Statement: 
@ "Ifa straight line through one vertex of a triangle divides the opposite side internally in the ratio 
of the other two sides, then the line bisects the angle internally at the vertex." 


Proof: E 
Given, ABC is a triangle. AD divides BC in the ratio of the sides containing 
the angles ZA to meet BC at D. 


AB BD A 
That is — = — 8-1)! 
"um AC DC (1) 


To prove: AD bisects ZA ie., 21 = Z2 
Construction: Draw CE || DA. Extend BA to meet at E. 


ZBAD = ZAEC=Z1 _...(1) Since DA || СЕ, corresponding angles are equal 
ZDAC = ZACE = Z2 Since DA || CE, Alternate angles are equal 

BA BD Q) In ABCE by Thales theorem 

AE DC ~ 

AB BD л 

AC DC хонх) 





АВ _ ВА В 1) and (2) 
AC AE rom (1) and ( 


21-22 AACE is isosceles by (3) 


AD bisects ZA Since, Z1 = ZBAD = Z2- ZDAC Hence proved. 








(239. | 








In ДАВС DE || ВС, if AD =x, DB - x 2, and 
EC - x - 1 then find the lengths of the sides 
AB and AC. 
Sol: 





In AABC 
we have DE || BC. 
By Thales theorem, we 





h AD AE 
ve — = — 
ae DB EC 
x x+2 


x-2^ x-1 





=> x(x-1)=(x- 2) (х+2) 
> xi-x =х2-4> x=4 
When x =4, AD =4, DB=x-2=2, 
AE=x+2 =6;EC=x-1=3. 
Hence, AB = Ар + DB=4+2=6, 
AC = AE+EC=6+3=9, 
Therefore, AB=6,AC=9. 


D and E are respectively the points on the sides | 
AB and AC of a ДАВС such that AB = 5.6 cm, | 
AD = 1.4 cm, AC = 7.2 cm and AE = L8 cm, 


show that DE || BC. 
Sol: 


14 


42 9 





We have АВ = 5.6 cm, AD = 1.4 ст, АС = 72 ст 
and АЕ = 1.8 cm. 

BD = AB- AD- 5.6- 1.4 =4.2 ст 

andEC = АС-АЕ=7.2 - 1.8 = 5.4 ст. 





AD 14 ] АЕ 18 1 
DB 42 з ЕС 54 3 
AD _ AE 
DB ^ EC 


"Therefore, by converse of Basic Proportionality 
theorem, we have DE is parallel to BC. 
Hence proved. 


In the Figure, DE || AC and DC || AP. Prove 
BE BC 
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501: 
In ABPA we have А 
DC || AP. By Basic 
"eed D, 
proportionality Theorem, 
have ВС BD 
MENU DA В Е © i. 


40) 


In АВСА, we have DE || АС. By Basic 
Proportionality Theorem, we have 
BE BD 
— = — auta 
EC DA @) 
BE BC 


B 1) and (2 et —— = —— 
rom (1) and (2) we ge Бб СЕР 
Hence proved. 


In the Figure AD is the bisector of ZA. 


If BD = 4cm, DC = 3 cm and АВ = б cm, find AC. 
Sol: 


In ДАВС, AD is the 
bisector of ZA e 
"Therefore by Angle 
Bisector Theorem. 

BD AB 


21 2 1 

Ра АС В 4cm D 3cm C 
6 

А =— > 4АС=18 > EEAS =45cm 

3 AC 2 


In the Figure AD is the bisector of ZBAC if 


АВ = 10 cm, АС = 14 cm and ВС = 6 cm. Find 
BD and DC. 


B xD 6x С 
— tm t—— 


Sol: 

Let BD = x cm, then DC = (6 - х) cm 
AD is the bisector of ZA 

"Therefore by Angle Bisector Theorem 








AB _ BD 

AC DC 

0 коз = 

14 6-х 2 8E 
30 

= 106-30: X= 12 = 2.5 ст 
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Therefore, BD = 2.5 cm, '  Step8: From Е drawn a line RN which — 


DC26-x26-25-235cm perpendicular to LQ. LQ meets RN at M. 


Construct a ДРОВ in which РО =8 cm, ZR =60° Step9: Thelength ofthe altitude is RM — 3.5 cm. 
and the median RG from R to PQ is 5.8 cm. Find 
the length of the altitude from R to PQ. 

Sol: 





ESEJ Construct a triangle APQR such that QR = 5 ст, 
g 
ZP = 30° and the altitude from P to QR is of 





length 4.2 cm. 
Sol: 
р 
AN 
Р вст О П 
Rough diagram Q 5cm R 
Rough diagram 





Construction : 





Step 1: Draw a line segment PQ = 8 cm. Construction: 

Step2: At P, draw PE such that ОРЕ = 60°. 

Step 3: At P, draw PF such that ZEPF = 90°. о EQ чалып, 

Step 4: Draw the perpendicular bisector to РО, Step 2: At Q draw QE such that ZRQE = 30° 
which intersects PF at O and PQ at G. Step3: At О draw QF such that ZEQF = 90°, 

Sree: bes Оле necne Step 4: Draw the perpendicular bisector XY to 
circle. 


QR which intersects QF at O and QR 
Step 6: From G mark arcs of radius 5.8 cm on the at G. 


circle. Mark them as R and S. 


Step 7: Join PR and RQ. Then APQR is the 
required triangle. 


Step 5: With O as centre and OQ as radius draw a 
circle. 


13) 
зай 
i] 
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Step6: XY intersects QR at G. On ХҮ, 1 Construction: 
from G mark an arc at M, such that 
GM = 42 cm. 


Step 7: Draw AB through M which is parallel to 


Step 1: Draw a line segment BC = 8 cm. 
Step 2: At B, draw BE such that ZCBE = 60°. 


QR. Step 3: At B, draw BF such that ZEBF = 90°. 
Step 8: AB meets the circle at P and S. Step 4: Draw the perpendicular bisector to BC, 
Step 9: Join QP and RP. Then APQR is the which intersects BF at О and BC at С. 
i required triangle. | Step 5: With О as centre and OB as radius draw 
z a circle. 





Drawatriangle ABC of base BC 28cm, ZA =60° 


Step 6: From В, mark an arc of 6 cm on BC at D. 
and the bisector of ZA meets BC at D such that 


BD - 6 cm. Step 7: The perpendicular bisector intersects the 
Sol: circle at I. Joint ID. 
4 А Step 8: ID produced meets the circle at A. Now 
S join AB and AC. 


Then AABC is the required triangle. 


B 8m C (7 Progress Check 


Rough diagram 


1. Astraightlinedrawn ^ ^. to a side of a triangle 
divides the other two sides proportionally. 


Parallel 


2, Basic Proportionality Theorem is also known as 



















Thales Theorem E 
3. Let AABC be equilateral. Using Angle Bisector 





Theorem, BD is where D is a point on 


BC and AD is the internal bisector of 4A , 
1 

4. The of an angle of a triangle divides 
the opposite side internally in the ratio of the 
corresponding sides containing the angle. 
Internal bisector 


5. If the median AD to the side BC of a ДАВС 





is also an angle bisector of ZA then AC is 


2 
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№ Exercise 4.2 


1. In ДАВС, D and E are points on the sides AB 
and AC respectively such that DE || BC 








үл 55. 3 
(i) If DB 4 and АС = 15 cm find AE. 


(i) If AD = 8x 7, DB = 5x -3, AE = 4x-3 
and ЕС = 3x - 1, find the value of x. 
Sol: 
(i) Given 0.3 
DB 4 
АС = 15 ст 
ЕС = АС- АЕ 
=15-AE 
By Basic proportionality theorem. 
AE 


AD 
We have DB = ЕС 


АЕ 
7 AC- AE 
AE 
15- AE 

3(15- AE) - 4AE 

45-3AE = 4АЕ 
ДАЕ + ЗАЕ 
7АЕ = 45 


АЕ = B = 6.43 cm 





Plo ыы 


FS 
a 
! 


ЕС = 3х-1 
8х-7 4х-3 
5х-3 3х-1 

(8х-7)(3х-1) = (4х-3) (5x - 3) 
24x? -21x - 8x +7 =20х2 - 15х- 12 х+9 
24x! - 20x? - 29х+27х+7-9 =0 

42 -2х-2=0 

+ by2 > 2х2 -х-1=0 
2х? -2х+х-1=0 

2х (х-1) + Цх- 1) =0 
(х- 1) (2х+1) =0 
х-1=0 ог 2х+1 =0 














х= 1 ог 
х cannot be negative 
. х=1 


х=-- 


2 





2. ABCD is a trapezium in which AB || DC 
and P, О are points оп AD and BC 
respectively, such that PQ || DC if 
PD = 18 cm, ВО = 35 cm and ОС = 15 cm. 
Find AD. 

Sol: 





Join AC such that it meets PQ at G. 
7. AB || DC and PQ | DC 





PQ || AB 
In AADC 
PG || DC 
AP AG 
Z да mu 
PD GC 
In ACAB 
AG B 
AG да 40) 
GC QC 
From (1) and (2) we get 
E" que 
PD QC 
ЕЕ 85 
18 15 
ЇР 35х18 
215 
АР = 42 ст 
Now AD = AP + PD 
= 42 + 18 = 60 cm 
AD = 60 ст 


3. In a AABC D and E are points on the sides 


AB and AC respectively. For each of the 
following cases show that DE || BC. 
(i) AB = 12 cm, AD = 8 cm, AE = 12 cm and 
AC = 18 cm. 
(ii) AB = 5.6 cm, AD = 1.4 cm, AC = 7.2 cm 
and AE = 1.8 cm. 
Sol: 


ө л А N 


12D, E18 
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Given AB = 12 cm, AD = 8 cm, AE = 12 cm, ' 


AC=18cm 
AD AE 
By basi tionality th uu г 
у basic proportionality theorem DB = ЕС 
AD B 0B. 
DB  AB-AD 12-8 
AD 8 
DB = E. =2 aol LL 
AE 12 


EC AC — AE 
AE 12 12 


m'a хайна 
From (1) and (2) 
AD АЕ 
DB EC 
“^ DE || BC 


(ii) Given АВ = 5.6 cm; AD = 1.4 cm; 
АС = 7.2 cm; АЕ = 1.8 cm 
DB = AB -AD 
= 5.6- 1.4 = 4.2 cm 
ЕС-АС-АЕ 
= 7.2 - 1.8 = 5.4 ст 


a (2) 


4. In figure if PQ || BC and PR || CD prove that 
QB _ DR 


@ ou (i) AQ ^ AR 


Sol: 
a 
(4 





(i) In ДАВС 
PQ || CB 
Using Basic Proportionality theorem, we have 
AQ AP 
E PEE ERU 
AB AC 


Again in AACD PR || CD 
Using Basic Proportionality theorem 


AP AR 
Ac "um: 0) 
From (1) and (2) 


AQ AP АВ 
AB AC AD 





Thus we have AN, zn 
AD AB 

(ii)From (1) and (2) we have 
AQ _ AR 
AB AD 
AB AD 
AQ AR 

AQ+QB AR+RD 

ho MP АЕ 

LE 2 

AQ AR 
UMS 
AQ AR 


. Rhombus РОКВ is inscribed in AABC such that 


ZB isone of its angle. P, Q and R lie on AB, AC 
and BC respectively. If AB = 12cmand BC 26cm, 
find the sides PO, RB of the rhombus. 


Sol: 
C 


A P B 
Given АВ = 12 cm, BC = 6 cm 
In AAPQ and AQRC 
ZQAP = ZCQR 
(РВ || QR, corresponding angles) 
ZPQA = ZRCQ 
(~~ РО || BR, corresponding angles) 
/. By AA criterion of similarity, we have 
ДАРО ~ AQRC 
AP PQ AQ 


QR RC QC 
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AP РО 
EE 

p 

19 = QR 40) 


Now in AAPQ and ДАВС , we have 








ZCAB = ZQAP (common) 
ZAQP = ZACB 
-. By AA criterion of similarity, 
we have AAPQ ~ ДАВС 
AP _ РО _ AQ 
AB ВС АС 
EE О 
AB BC 
PQ BC 
AP ^ AB = 
E „^5. 
АР ^12 
Since PQRB is a rhombus, РО = QR = RB - PB 
PQ 6 
AB-PB ^ 12 
PQ / 6. 
AB-PQ 12 
РО {ине 
12-PQ 12 
12 PQ = 6(12 - PQ) 
12 PQ = 72-6PQ 
12PQ+6PQ = 72 
18PQ = 72 
72 
рО = в =4 
РО = 4ст 
Since РО = RB we have 
РО = ВВ =4ст 


6. In trapezium ABCD, AB || DC, E and F | 
are points on non-parallel sides AD and BC | 
respectively, such that EF || AB. Show that | 





AE. = ВЕ 
ED ЕС’ 
Sol: 





Given: ABCD isa trapezium in which DC || AB and | 


EF || AB 





AE BF 
Topowe :—- — 
ED FC 
Construction: Join AC meeting EF at G 
Proof: 
In AADC, we have 
EG || DC 
AE AG 
ED GC 
In ДАВС , we have 
AG 
GC 
From (1) and (2), we get 
AE BF 


ED FC 


[By thales theorem] ..... (1) 


= = [Ву thales theorem] ... (2) 


| 7. In figure DE || BC and CD || EF. Prove that 


AD? = AB x AF. 
A 


B C 
Sol: 
In ДАВС , we have DE ll BC 
AB = AG [By Thales Theorem]... (1) 
AD AE 
In AADC, we have 
AD AC 
АН З 4B [By Thales Theorem] ... (2) 
From (1) and (2) we get 
AB _ AD 


АР АР 
AD? = ABx AF 





8.In a AABC, AD is the bisector of ZA 
meeting side BC at D, if AB = 10 cm, 
AC = 14 cm and ВС = 6 cm, find BD and DC. 
Sol: 


9 


e 
Я | & 


B D 
к-- бст —ч 
By angle bisector theorem, we have 


AB BD 


AC CD 




















10 _ BD 
4 Ср 
[7 BC - Вр + CD- 6 DC - 6- BD] 
10 вр 
14  6- BD 
5 BD 
7 ^ 6-BD 
5(6- BD) = 7 BD 
30-5BD = 7BD 
30 = 7BD+5BD 
30 - 12 BD 
30 5 
ВО = — == 
m2 
BD =2.5 ст 
Also from (1) 
10 6-CD 
14 Ср 
5 6-CD 
Y 4D 
5CD -42-7CD 
5CD+7CD= 42 
12CD = 42 
chen 7 за 
ыл 4 
CD = 3.5 cm 


9. Check whether AD is bisector of ZA of AABC 
in each of the following 
(i) AB = 5 cm, AC = 10 cm, 
BD = 1.5 cm and CD = 3.5 cm. 
(ii) AB =4 cm, AC = 6 cm, BD = 1.6 cm 
and CD = 2.4 cm. 


Sol: 
A 


8) 


e 
Ç 
2) e 


В 1.5 ст D3.5cmC 


(i) Wehave AB=5cm, АС= 10 ст 
ВО = 1.5 ст, СЮ = 3.5 ет 

АВ 5 1 
AC 10 2 
BD 15 3 
DC 35 7 
AB _ BD 

AC ' DC 
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-. By the converse of the angle bisector theorem, 
AD is not a bisector of ZA 
(ii) We have AB= 4 ст, AC = бет, 

BD = 1.6 cm, CD = 2.4 cm 


AB 4 2 
AC 5 3 E s 
m ae 2 $/ | № 
DC ^24^53 

AB ВО 

AC ^ pc В 16cm D24cmC 


7. By the converse of the Angle Bisector theorem 
AD is the bisector of ZA 


10. In figure ХОРЕ = 90°, PS is its bisector. If 
ST 1 PR, prove that ST x (PQ + PR) = PQ x PR. 


5 R 
Sol: 
Given that PS is the bisector of ZP of APQR 


РО _ 0$ [By Angle Bisector 


PR SR Theorem] 
Adding 1 on both the sides 








Р 05 
г Re 
PQ 4 PR QS + SR 
О р = SR 
PQ+PR _ QR " 
PR SR d 
In ARST and ARQP we have 
ZSRT = ZQRP = ZR [common] 
ZQPR = ZSTR = 90° 
By AA criterion for similarity, we have 
ARST ~ ARQP 
RS _ ST 
RQ” QP 
QP QR 
ie PO 
From (1) and (2) 
QP РО + PR 
ST PR 


PQ x PR = ST (PQ + PR) 
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11. ABCD is a quadrilateral in which AB = AD, the | 
bisector of “BAC and ZCAD intersect the sides | 
BC and CD at the point E and F respectively. f 
Prove that EF || BD. ! 

501: 





А В 


Given: А quadrilateral ABCD in which АВ = AD | 
and the bisectors of ZBAC and ZCAD meet | 
the sides BC and CD at E and F respectively. 
To prove: EF || BD. 
Construction: Join AC, BD and ЕЕ 
Proof: In ACAB, AE is the bisector of (ВАС 

AC СЕ 


о — = xs D | Construction: 
AB = BE : f 
In ААСО, AF is the bisector of ZCAD. Step 1: Drawn a line segment РО = 4.5 cm 
AC / CF Step2: At P, drawn PE such that ZQPE = 35° 
AD DF Step3: At P, drawn PF such that ЕРЕ = 90° 
> АС ы СЕ, (2) 1 Step 4: Drawn the perpendicular bisector to РО, 
AB DF 2 АР=АВ] i which intersects PF at O and PQ at G 
From (1) and (2) we get ! Step 5: With О as center and ОР as radius drawn а 
CE CF circle 
BE DF Step 6: From G, marked arcs of radius 6 cm on the 
= 8 GEEK circle marked them as В and S. 
EB FD Step 7: Joined PR and ВО. Then APQR is the 
Thus in ACBD, E and Е divide the sides CB and required triangle. 
CD respectively in the same ratio. 9 | | 
2. By the converse of Thales theorem, we have Step 8: APOS is also another required triangle. 
EF || BD. 1 Ч 
! 113. Construct а АРОК in which QR = 5 cm, 


12. Construct a APQR which the base РО = 4.5 cm, | 
ZR = 35° and the median from В to РО is 6 cm. | 


Sol: 
R 
ду 


Р 45cm 
Rough Diagram 


Q 








ZP = 40° and the median PG from P to OR is 
4.4 cm. Find the length of the altitude from P to 
QR. 
Sol: 

P 


Q 5cm G 
Rough Diagram 














Length of the altitude =РМ = 2.1 ст. 








10™ Std | MATHEMATICS 





Construction: 


Step 1: 
Step 2: 
Step 3: 
Step 4: 
Step 5: 


Step 6: 


Step 7: 


Step 8: 
Step 9: 


Step 10: 


Drawn a line segment QR = 6.5 cm 
At Q drawn QE such that ZRQE = 60° 
At О drawn QF such that ZEQF = 90° 


Drawn the perpendicular bisector XY to QR 
which intersects QF at О and QR at С. 

With O as center and OQ as radius drawn a 
circle 


XY intersects QR at G. On XY, from 
С marked an arc at M, such that 
СМ=4.5 ст 


Drawn AB through M which is parallel to 
QR 
AB meets the circle at P and S 


Joined QP and RP . Then APQR is the 
required triangle. 


Here ASQR isalsoanother required triangle. 


15. Construct а AABC such that AB = 5.5 cm, 


Construction: 

Step 1: Drawn a line segment QR = 5 cm 

Step 2: At О, drawn QE such that ZRQE = 40° 

Step 3: At Q, drawn AF such that ZEQF = 90° 

Step 4: Drawn а perpendicular bisector to 
QR, which intersects QF at ‘О’ апа! 
QRat G. 

Step 5: With ‘О’ as center and OQ as radius drawn a 
circle. 

Step 6: From С marked arcs of radius 4.4 cm on the 
circle. Marked them as P and S. 

Step 7: Joined QP and PR. Now APQR is the 
required triangle. 

Step 8: From Р drawn a line PN which is 
perpendicular to LR. LR meets PN at M. 

Step 9: The length of the altitude is РМ = 2.1 cm. 

14. Construct a APQR such that QR = 6.5 cm, 
ZP = 60° and the altitude from P to QR is of 
length 4.5 cm. 
Sol: 


т 


1 
248. 








Q 65cm R 
Rough diagram 


ZC = 25° and the altitude from C to AB is 4 cm. 
Sol: 


A 5.5 ст B 
Rough diagram 
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Construction: 

Step 1: Drawna line segment АВ = 5.5 cm 

Step2: At A drawn AE such that ZBAE = 25° 

Step 3: At A drawn AF such that FAE = 90° 

Step 4: Drawn the perpendicular bisector ХҮ. 
to AB which intersects AF at O and | 
ABat G. | 

Step 5: With О as center and OA as radius drawn а | 
circle ! 

Step 6: XY intersects АВ at G. On XY from G | 
marked an arc at M such that GM 24cm | 

Step 7: Drawn PQ through M which is parallel to | 
АВ. Н 

Step 8: РО meets the circle at C and S. 

Step 9: 


16. 


Joined AC and BC. Now AABC is the i 


required triangle. 


Draw a triangle ABC of base BC = 5.6 cm, f 


ZA = 40° and the bisector of 44 meets BC at D | 
such that CD = 4 cm. 
Sol: 





B D 4cm C 
4— —— 5.6 cm ——5 


Rough Diagram 











! Ч 
Д Construction: 

Step 1: Drawnaline segment ВС = 5.6 cm 

Step2: At B, drawn BE such that ZCBE = 40° 

Step 3: At B, drawn BF such that ZEBF = 90° 

Step 4: Drawn the perpendicular bisector to BC, 
which intersects BF at O and BC at G. 

Step 5: With О as center and OB as radius drawn а 
circle. 

Step 6: From B, marked an arc of 4 cm on BC at D. 

Step 7: The perpendicular bisector intersects the 
circle at I. Joined ID. 

Step 8: ID produced meets the circle at A. Now 
joined AB and AC. Then AABC is the 
required triangle. 

117. Draw АРОК such that PQ = 6.8 cm, vertical 


angle is 50° and the bisector of the vertical angle 
meets the base at D where PD = 5.2 cm. 
Sol: 


R 
A 


P 5.2стр 68cm Q 
Rough Diagram 
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* Construction: 
Step 1: Drawn a line segment PQ = 6.8 cm 
Step 2: At P, drawn PE such that ZQPE = 50° 
Step 3: At P, drawn PF such that ZEPF = 90° 


Step4: Drawn the perpendicular bisector 
to PQ, which intersects PF at ‘О’ and 
PQatG. 


Step 5: With O as center and OP as radius drawn a 





circle. 


Step 6: From P, marked an arc of 5.2 cm on PQ at D 





5.2 
РМ 50° 68cm С 


Яер7: The perpendicular bisector intersects the 
circle at I. Joined ID 


Step 8: ID produced meets the circle at В now 
joining PR and QR, we get the required 
APQR 








Pythagoras theorem has the maximum number of proofs. 

Three numbers (a, b, c) are said to form Pythagorean Triple, if they form sides of a right triangle. 
(a, b, c) is a Pythagorean Triplet if and only if c? = а? + b?. 

In a right angled triangle, the side opposite to 90? (the right angle) is called the hypotenuse. 
The hypotenuse will be the longest side of the triangle. 


Pythagoras theorem states that "In a right angled triangle, the square on the hypotenuse is equal 
to the sum of the squares on the other two sides". 


In India pythagoras theorem is also referred as *Baudhyana Theorem". 


зэ эзэээээ 


If the square of the longest side of а triangle is equal to the sums of squares of other two sides, 
then the triangle is a right angle triangle. 
Circles and tangents 

Р If a line and a circle are in the same plane 


(1) the line may touch the circle at a point on it. 
(ii) the line intersects the circle at two points. 
(iii) the line may not touch the circle. 
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> F зэзээ 


Theorem 5: Pythagoras Theorem 
Statement: 


“In a right angled triangle, the square on the hypotenuse is equal to the sum of the squares on the other two 
sides.” 


Proof: 


























If the line touches the circle at a point then we say the line is the tangent to the circle. In this case | 
the number of point of intersection is one. 


If the line intersects the circle at two points then we say that the line is the secant of the circle. 
The chord of a circle is a subsection of a secant. 


A tangent at any point on a circle and the radius through the point are perpendicular to each 
other. 


< 


P 
No tangents can be drawn from an interior point of the circle. 
Only one tangent can be drawn at any point on the circle. 
Two tangents can be drawn from any exterior point of a circle. 
The lengths of the two tangents drawn from an exterior point to a circle are equal. 
JE circles touch externally, the distance between their centres is equal to the sum of their 
radii. 
It two circles touch internally, the distance between their centres is equal to the difference of 
their radii. 
The two direct common tangents drawn to the circles are equal. 


Given: In ДАВС, ZA = 90° 
To prove: AB? + AC? = BC? 
Construction: Draw AD L BC 


Compare A ABC and A ABD Given ZBAC = 90° and by 
2 B is common construction ZBDA = 90° 
2 BAC- Z ВРА = 90° 
Therefore A АВС ~ A ABD 
AB BC 
==—=— 
BD АВ 
= АВ? = BCx BD 














BA AA similarity 





10° Std | MATHEMATICS 











Compare A ABC and A ADC Given ZBAC = 90° and by 
ZC is common construction ZCDA = 90° 
4ВАС- 2 ADC=90° 
2 Therefore, A ABC~ A ADC By AA similarity 
ВС _ АС 
AC DC 


AC-BCxDC (2) 





АВ? + AC? BC x BD + BC x DC 

BC [BD + DC] = BC x BC 
АВ? + АС? = BC? 

Hence the theorem is proved. 


Converse of pythagoras Theorem 
Statement 
"If the square of the longest side of a triangle is equal to sums of squares of other two sides, then the 


П 
' 
' 
! 
р 
р 
р 
' 
р 
р 
' 
i 
р 
i 
! 
р 
р 
р 
' 
' 
' 
р 
р 
р 
р 
! 
р 
| 
' 
' triangle is a right angled triangle.” 


1 
П 
' 
І 
р 
i 
р 
1 
р 
' 
' 
' 
' 

Adding (1) and (2) we get | 
' 
р 
' 
р 
' 
i 
І 
i 
' 
i 
' 
i 
р 
' 
! 





` ” 
м Worked Examples Ө АС? = АВ? + BC? = xi - 6 e (8-х) 
x? = 36+ 64- lóx +x? 
An insect 8 m away initially from the foot of a 16x = 100 > х= 6.25 
lamp post which is 6 m tall, crawls towards it Then, BC = 8-х=8- 6.25 = 1.75 т 
moving through a distance. If its distance from Therefore the insect is 1.75 m away from the foot 
the top of the lamp post is equal to the distance ' of the lamp post. 


it has moved, how far is the insect away from 


fhefdotufthe хар ройт P and О are the mid-points of the sides CA and 


CB respectively of a AABC , right angled at C. 


ын iN Prove that 4(AQ? + BP?) = 5AB?. 
fy Sol: 
A 
P 
Г] 
во С 





э e Since, AAQC is a right triangle at C, 


B 8-х С х р AQ? = АС? + QC? 20) 
Distance between the insect and the foot of the Since, ABPC is a right triangle at C, 
lamp post = BD = 8m BP? = ВС? + CP? a (2) 
The height of the lamp post AB = 6 m From (1) and (2), 
After moving a distance of x m, let the insect be AQ? + ВР? = АС? + QC + BC? + CP? 
at C 4(AQ? + BP?) = 4АС? + 4QC? + 4BC? + 4CP? 
Let, AC=CD =x. = AAC + (206) + 4BC + (CPP 
Then BC=BD-CD=8-x = 4AC? + BC? + 4BC? + AC? 


In AABC, ZB =90° (Since P and Q are mid points) 








5(АС? + ВС?) 
ЗАВ? 
(By Pythagoras Theorem) 


ДАО? + ВР?) 


! 


ШУ What length of ladder is needed to reach a 


height of 7 ft along the wall when the base of | 


the ladder is 4 ft from the wall? Round off your 
answer to the next tenth place. 


501: 
А 


х 


fj 
// 
Ё 7 
Ё 7 


7 feet 


// 
H 
// 
47, 
Г] 
B 4fet С 
Let x be the length of the ladder, BC = 4 ft, 
АС = 7ft. 
Ву Pythagoras theorem we have, 
АВ? = AC + BC? 
х= 7+4? > х=49+16 
x= [6g x 465 
The number 4/65 is between 8 and 8.1. 
8 = 64< 65 < 65.61 = 8.1? 
"Therefore, the length of the ladder is 
approximately 8.1 ft. 


An Aeroplane leaves an airport and flies due 
north at a speed of 1000 km/hr. At the same 


time, another aeroplane leaves the same airport 
and flies due west at a speed of 1200 km/hr. How 


far apart will be the two planes after ne hours? 
501: 











Let the first aeroplane starts from О and goes upto 1 


A towards north, 
(Distance = Speed x time) 


3 
where OA = С х 3) km = 1500 km 


Let the second aeroplane starts from O at the same 
time and goes upto B towards west, 


where OB = (120 x 3) km = 1800 km 
The required distance = BA. In a right angled 
triangle AOB, AB? = OA? + OB? 
АВ?= (1500)? + (1800)? = 100? (15? + 18?) 
= 100? x 549 = 100? x 9 x 61 
АВ =100x3x ¥61 = 300V61 kms. 


: (7 Progress Check 


1. is the longest side of the right angled 
triangle. 

Hypotenuse 

2. In India, Pythagoras theorem is called as 
Baudhayana Theorem 























3. The first theorem in mathematics is 
Thales Theorem 


4. If the square of the longest side of a triangle is 
equal to sums of squares of other two sides, then 
the triangle is 


Right angled Triangle 


5. State True or False 


(i) Pythagoras Theorem is applicable to all 
triangles. 
False 
(ii) One side of a right angled triangle must 
bea multiple of 4. 
IE True 











1. Write down any five Pythagorean triplets? 
(3, 4, 5), (9, 12, 15), (12, 16, 20), (8, 15, 17) 
(15, 20, 25) 


2. In a right angle triangle the sum of other two 


angles is 
В 








о: 00. 





3. Can all the three sides of a right angled triangle f 
be odd numbers? Why? ! 
IE 

А 


B с 

No, All the three sides of a right angled 
triangle cannot be odd numbers. 

If AABC is right angled triangle with 
ZB =90°, then АС? = АВ? + BC? 

If AB and BC are odd, then their squares 
AB? and ВС? are odd numbers. 

Their sum АВ? + ВС? is an even number. 

Square root of AB? + BC? is also an even 
number. 

+. AC is even. 

So three measures cannot be odd. 


№ Exercise 4.3 


1. A man goes 18 m due east and then 24 m due | 
north. Find the distance of his current position ! 
from the starting point? 1 








Sol: 
N 
c 
5 i 
Let the initial position ofthe man be A andhis — | 
final position be C 


Since the man goes 18 m east and then 24 m 
north, AABC is a right angled triangle with 
ZB =90°; АВ = 18 mand ВС = 24 т 
By pythagoras theorem, we have 
AC! = AB! + BC? 
AC = 182+ 242 
AC? = 324 + 576 
AC? = 900 = 30 x 30 
АС = 30т f 
"- His current distance from starting point = 30 т | 


2. There are two paths that one can choose to go | 
from Sarah's house to James house. Опе way ! 
is to take C street and the other way requires | 
to take A street and then B street. How much | 


shorter is the direct path along C street? (Using 
figure). 
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auem 





Sol: 

Let Sarah’s house is аг ‘A’ and James's house is at 
‘B from the picture. 

Distance between Sarah’s house to James house 
through Street B and C 

= 1.5 miles + 2 miles = 3.5 miles 

Distance through street C is АС? = АВ? + BC? 


A 
L5 
B 
C 2 
АС? = (L5y + (2? 
= 2.25+4 
АС? = 6.25 
AC = \6.25 22.5 
АС = 2.5 miles 


Difference between two paths = 3.5 - 2.5 = 1 mile 
2. Direct path along C street is 1 mile shorter. 


! 3. To get from point A to point B you must avoid 


walking through a pond. You must walk 34 m 
south and 41 m east. To the nearest meter, how 
many meters would be saved if it were possible 


to walk through the pond? 
Sol: 
N 
А 
м 34 т Е 
Ө 41т B 
S 


Let A be the starting position and ‘B’ be the final 
position. C be the position south of A at 34 m 
distance. 

Clearly |С = 90* in A АСВ 
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АС? + СВ? = АВ? H 


[By pythagoras theorem] 
342412 = АВ? 
1156 + 1681 = AB? 
2837 = АВ? 
АВ = 53.26m 


Distance from A to B through the pond = 53.26 m 
Distance through C = 34 m + 41 т = 75 m 
Difference = 75 - 53.26 = 21.74 т 

21.74 m would be saved if it is possible to walk 
through the pond. 


4. In the rectangle WXYZ, XY + YZ = 17 cm, and 
XZ + YW = 26 cm. Calculate the length and 
breadth of the rectangle? 


г 
уу X 


Sol: 

Given ХУ + YZ = 17 cm 
XZ + YW =26cm 

We know that diagonals if a rectangle bisect each | 

other and the diagonals have equal length. Ї 


26 


7. Each diagonal = —=13 ет 
ie,XZ = 13 стапа УМ/ = 13cm 
Also given ХҮ + YZ = 17cm 
Squaring on both sides (XY + YZ)? = 172 
(XY)? + (YZ)? + 2 x (XY) x (YZ) = 289 


By Pythagoras theorem (XY)? + (YZ)? = XZ? 
^ [ХИ + 2 (XY) x (YZ) = 289 
132 + 2 x length x breadth = 289 
2x Area = 289 - 169 


AS 289 — 169 2 


Area = 60 cm? 
7 The possible length and breadth are 
(1, 60) (2, 30) (3, 20) (4, 15), (5, 12) (6, 10). 
In this pair the length and breadth should satisfy : 
pythagoras theorem for diagonal. 
-. 5, 12 is the possible length and breadth. 


5. The hypotenuse of a right triangle is 6 m more 
than twice of the shortest side. If the third side 
is2mless than the hypotenuse, find the sides of 
the triangle? 

Sol: 
Let ДАВС be the right triangle with ZB = 90°. 
Let the shortest side of the right triangle be x m. 





Then Hypotenuse AC- (2x +6) m 





Third side BC = [(2х+6) - 2] m 
= (2х+6-2) т 
= (2х+4) т 
Ву pythagoras theorem 
AC? = AB! + BC? 
(2x+6) = х+[2х+ 4]? 
4х? + 36 +24х = х? + Ax! + 16 + 16х 
4х? + 24х+ 36 = 5х2 + 16х + 16 
5x! + 16x + 16 - 4x’ 24х-36-0, 
x -8x-20 = 0 
(x+2)(x-10) = 0 
x = -2orx=10 x 
Length cannot be negative. 
“x= 10m 
ЛАВ = 10m B 
ВС = 2x «42 2(10) +4 
= 24m 
АС = 2х+6=2(10) +6=26т 


~- The sides of the triangle are 10 m, 24 m, 26 m. 


6. 5 m long ladder is placed learning towards a 
vertical wall such that it reaches the wall at a 
point 4 m high. If the foot of the ladder is moved 
1.6 m towards the wall, then find the distance by 
which the top of the ladder would slide upwards 
on the wall. 

Sol: 
Clearly the ladder AC make a right triangle with 
the wall RB kept at a distance BC. ZB = 90° 


5 S 
B 2 
F 
B р 16 C 
7. By Pythagoras theorem 
AC = АВ? + BC? 
52 = 42+ ВС? 
ВС? = 25-16 
BC =9 
ВС =3m 
If C moves 1.6 m towards the угай BC becomes 
3m-16m = 14m 
Now in AABC 
AC? = AB? + BC? 
52 = AB?+ (1.4)? 
25 - 1.96 = AB? 


2 














АВ? = 23.04 
АВ = 4.8 т 
The new height of the wall = 4.8 m 
Difference =4.8 -4=0.8 т 
“+ The ladder would be placed 0.8 m upward the 
wall. 


7. The perpendicular PS on the base QR: 


of a APQR intersects QR at S, such that 
QS = 3 SR. Prove that 2PQ? = 2PR? + QR’. 


Sol: 
р 


Q $ R 
We have QS = 3 SR 
QR = QS + SR 2 3SR + SR 


QR = 4SR 
sk- т QR ww (a) 
SR i QR and 
Qs = 3SR=3x $ QR 
3 
$ = — QR afl 
Q 4 9 (1) 


Since APSQ isa right triangle with ZS = 90° 
PQ? = р5 + SQ? adt) 
Similarly in APSR , ZS = 90° 
^ PR? = PS? + SR? 2108) 
(2)- (3) > PQ?- PR = SQ- SR? 


РО? - РЕ? = n ов) = | ов) 
4 4 


(с> from (a) and (1)) р 


9 2 QR 
25-40Н--25- 
162 16 
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1 " >, 8QR 
= —(9ОК — QR’) = 
ge - QR) = 7 
1 
Р-Р = > ОЮ 
2(РО?- PR?) = QR? 
2РО? - 2PR? = QR? 
2PQ? = 2PR? + QR? 


Непсе ргоуе4. 


8. In figure, ABC is a right angled triangle with 


right angle at B and points D, E trisect BC. Prove 
that 8AF? = a + 5AD', 


8B ШЕ © 
501: 
Since D and E are the points of trisection of BC. 
BD — DE = CE 


Let BD = DE = CE =x, 
then BE = 2x and BC = 3x 
In right triangles ABD, ABE and ABC, we have 
= AD? = АВ? + BD? 
= AD? = АВ? + x? 41) 
1 ЦА ABE, AE? = AB! + ВЕ? 
=> АЕ = АВ? + (2x)? 
=> АЕ = АВ? + 42 ... (2) 
In МА АВС, AC? = AB? + BC? 
=> AC? = АВ? + (3x)? 
=> ^ АС? = АВ + 9x2 408) 
Now 8AE? - ЗАС? - 5AD? = 8 (АВ? + 4х2) -3 
3(AB? + 9х2) - 5(AB? + x?) 
=8АВ? + 32x! - ЗАВ? - 27x! - 5AB? - 5x? 
=> 8AF’ - 3AC?-5AD? = 0 
ЗАЕ? = ЗАС? + 5AD? 


Hence proved. 
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АТТЕВМАТЕ $ЕСМЕХТ 


Alternate segment theorem 


@ If a line touches a circle and from the point of contact a chord is drawn, the angles between the 
tangent and the chord are respectively equal to the angles in the corresponding alternate segments. 


Concurrency 
@ Acevianisa line segment that extends from one vertex of a triangle to the opposite A 
side. Here AD is a cevian. 
f А тейіапіѕасеуіап that divides the opposite side into two congruent (equal) lengths. 
f? An altitude is a cevian that is perpendicular to the opposite side. 
Ф An angle bisector is a cevian that bisects the corresponding angle. 


Ceva's theorem A 


f Let ABC be a triangle and D, E, F be points on lines BC, CA and 
AB respectively. E 

f? Then the cevians AD, BE, CF are concurrent if and only if E 
BD y CB y HE = 1 where the lengths are directed, С 
рс EA FB ва 


f? The reciprocal also true in this case. 
f? Thecevians do not necessarily lie within the triangle. 
Manelaus theorem 

@ Anecessary andsufficientcondition forpoints P, О, R ontherespective sides 
BC, CA, AB (or their extension) of a triangle ABC to be collinear is that 
BP CQ . AR 
а ш SN 
PC QA RB 

Ф Itcan also be given аз BP x CQ X AR =- PC x QA x RB. 


Ф Centroid is the point of concurrence of the medians. 


= —1, where all the segments are directed. 


B P 


Theorem 6: Alternate segment theorem 
Statement 
"If a line touches a circle and from the point of contact a chord 
is drawn, the angles between the tangent and the chord are 


respectively equal to the angles in the corresponding alternate 
segments.” 


Proof 


Given : A circle with centre at O, tangent AB touches the circle at 
P and PQ is a chord. $ and T are two points on the circle 
in the opposite sides of chord PQ. е 


То prove : (i) ZQPB = ZPSQ and (ii) ХОРА = ZPTQ А 

















| 10* Std | MATHEMATICS 


ZRPB = 90° Diameter RP is perpendicular to tangent 
Now, ZRPQ + ZQPB-90* ..(1) | AB. 


In ARPQ, ZPQR = 90° 





Angie} in a semicircle is 90°. 


ZRPQ + ZQPB = ZQRP + ZRPQ 
БЯ СОРВ = ZORP И? From (1) and (3). 


| 5 | ZQRP = ZPSQ ..(5) |Angles in the same segment are equal. 
шш ZQPB = ZPSQ ...(6) | From (4) and (5); Hence (i) is proved. 


ZPSQ + ZPTQ = 180* Sum of opposite angles of a cyclic 
quadrilateral is 180°. 


ZQPB + ХОРА = ZPSQ + (РТО | From (7) and (8). 











№ Worked Examples MEE 








Find the length of the tangent drawn from a P 


point whose distance from the centre of a circle 
is 5 cm and radius of the circle is 3 cm. 
Sol: 
| 
B 


Given OP = 5 cm, radius r= 3 cm 


To find tangent РТ =? 
In right angled AOTP, ZT = 90° 
= OT? + PT? (by Pythagoras theorem) 
23 + РТ? > PT?=25-9=16 
Length of the tangent РТ = 4 cm 





5 cm. The tangents at P and Q intersect at a 
point T. Find the length of the tangent TP. 





PQ isa chord of length 8 cm to a circle of radius 


Let TR = у. Since, OT is perpendicular bisector 
of PQ. 
PR = QR-4cm 
In AORP, OP? = OR? + PR? 
OR! - OP?- PR? 
R?IS5-4-25-16-9 


=> OR-3cm 
OT = OR+RT=3+y 401) 
In APRT, TP? = TR? + PR? «++ (2) 
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and AOPT we have, 
ОТ?=ТРї®+ ОР? 
OT? = (TR? + PR?) + ОР? 
(substitute for TP? from (2)) 
(3+7) = у+42 +52 


(substitute for OT from (1)) 


9+6y+y = y +16+25 


16 

Therefore y = TR = F 
16 
бу = 41 -9> y= = 

From (2), TP? = TR? + PR? 
2 
те: = (8) pif 28 us „ш 
3 9 3 


20 
> TRS, чап 


In Figure, O is the centre of a circle. PQ is a 
chord and the tangent PR at P makes an angle 
of 50° with PQ. Find /РОО 








BN = BL=4cm; 
CL = CM-AC-AM-9-3-6cm 


=> ВС = BL+CL=4+6=10cm 


If radii of two concentric circles are 4 cm and 


5 cm then find the length of the chord of one 
circle which tangent to the other circle. 


501: 


A 


ВУ-А 7С 
ОА = 4cm, ОВ = 5 ст; also ОА 1 ВС. 
ОВ? = ОА? + АВ? 
5 = 4+ АВ? > АВ?=9 
Therefore AB = 3 ст 


ВС = 2AB > BC=2x3=6cm 





р К, Е — E З 
N ! Draw a circle of radius 3 cm. Take a point P оп 
Н this circle and draw a tangent at Р. 
Sol: 
Q 
Sol: Ч 
ZOPQ = 90° = 50° = 40° 4 
(angle between the radius and tangent is 90°) | 
ОР = ОО (Radiiofacircle are equal) : T Rough diagram 
Radius г = 3 ст 


ZOPQ = ZOQP = 40° (AOPQ is 
isosceles) 
ZPOQ = 180° - ХОРО - ZOQP 


РОО = 180° – 40° - 40° = 100° 





In Figure, ДАВС is circumscribing a circle. 
Find the length of BC. 





Бу 
Y 
4 
В 
501: 


АМ = АМ = 3 cm (Tangents drawn from 
same external point are equal) 





Construction: 


Step 1: Drawa circle with centre at О of radius 3 
cm. 
Step 2: Take a point P on the circle. Join OP. 
Step 3: Draw perpendicular line TT" to OP 
which passes through P. 
Step 4: TT’ is the required tangent. 
1) 
(259. 
| 
Ч 
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Draw a circle of radius 4 cm. At a point L on it 
draw a tangent to the circle using the alternate 
segment. 

Sol: 
Radius = 4 ст 





Rough diagram 
Construction: 
Step 1: With О as the centre, draw a circle of radius 4 cm. 

Step2: ТаКе а point L on the circle. Through L draw any chord LM. 


Step 3: Take a point M distinct from L and М on the circle, so that L, M and М are in anti-clockwise 
direction. Join LN and NM. 


Step 4: Through L draw a tangent TT’ such that ZTLM = ZMNL. 
Step 5: ТТ’ is the required tangent. 


Draw a circle of diameter 6 cm from a point P, which is 8 cm away from its centre. Draw the two tangents 
PA and PB to the circle and measure their lengths. 
Sol: 6 
Diameter (d) = 6 cm, Radius (г) = $c 3cm 








ст 


( 
260. 
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Construction: 

Step 1: With centre at О, draw a circle of radius 
3cm. 

Step 2: Drawa line ОР = 8 cm. 

Step 3: Draw a perpendicular bisector of OP, 
which cuts OP at M. 

Step 4: With M as centre and MO as radius, 
draw a circle which cuts the previous 
circle at A and B. 

Step 5: Join AP and BP. AP and BP are the 
required tangents. Thus length of the 
tangents are PA = PB = 7.4 cm. 

Verification: In the right angle triangle OAP, 
РА? = OP? - OA? = 64-9=55 


РА = \55 =7А ст (approximately). 
Show that in a triangle, the medians are 


concurrent. 
Sol: 
A 
E 
Е 
€ 
D 
B 


Medians are line segments joining each vertex to 
the midpoint of the corresponding opposite sides. 
Thus medians are the cevians where D, E, Е are 
midpoints of BC, CA and AB respectively. 

Since D is a midpoint of BC, 


BD=DC> BD a 1 (1) 
= pc" 58 
Since, E is a midpoint of CA, СЕ = EA 

ce 

> тд = (2) 

Since, Е is а midpoint of AB, 
AF 

AF=FB> ^^ =1 (8) 
FB 

Thus, multiplying (1), (2) and (3) we get, 

BD CE AF 

ХХ =1х1х1=1 

DC EA FB 


And so, Cevas theorem is satisfied. 
Hence the Medians are concurrent. 





H In Figure, ABC is a triangle with ZB = 90°, 


BC=3cmand АВ =4 ст. D is point on AC such 
that AD = 1 cm and E is the midpoint of AB. 
Join D and E and extend DE to meet CB at F. 
Find BE. 
ANI 
D 


F B 3 G 
501: 
Consider ДАВС . Then D, E and F are respective 
points on the sides CA, AB and BC. By 
construction D, E, F are collinear. 
By Menelaus’ theorem 


AE BF Ср 
АЕ edili 
HB FC DA 
By assumption, AE = EB =2, DA = 1 and 
ЕС = FB+BC 


=BF+3 
By Pythagoras theorem, 
AC? = AB? + BC? 
=16+9=25. 
"Therefore АС = 5 
and so, CD = AC- Ар = 5- 1-4. 
Substituting the values of FC, AE, EB, DA, CD in (1), 
BF 4 


we get; Zx 2 dm 


5 BF+3 
АВЕ = BF +3 
4BF-BF=3 => BF=1 





Suppose AB, AC and BC have lengths 13, 14 


and CE 5, 


AF 2 
and 15 respectively. If — = = 
FB 5 EA 


8 


Find BD and DC. 
A 


E 
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501: 

Given that AB = 13, АС = 14 and BC = 15. 
Let BD = хапа DC- y 

Using Ceva’s theorem, 


eae PP QUE QUAE га 1) 
DC EA ЕВ 
Substitute the value of AE and OR in (1), 
FB EA 
BD 5. „2 
ме have —х^х^ =1 
рс 5 
* od 
E10 р Exo 1 
y 40 y 4 
> x = 4у (2) | 
ВС = 15 > BD+DC=15 | 
> х+у = 15 —{@) 
From (2), usingx = 4y in (3) we get, 
4у+у = 15 > 5у=15 > у-3 


Substitute у = 3 in (3) we get, = 12. ! 
Hence BD = 12, DC = 3. i 


In a garden containing several trees, three | 
particular trees P, О, В at located in the | 
following way, BP = 2 m, CQ = 3 m, RA = 10 m, 
PC-6m,QA = 5m, ВВ = 2 m, where А, B, Са 








points such that P lies оп ВС, Qlies оп ACand В |— — 


lies on AB. Check whether the trees P, Q, R li 
ona same straight line. 








501: 
Ву Menelaus theorem, the trees Р, Q, R will be 
collinear (lie on same straight line) 


esty 
Given BP = 2 m, СО = 3 т, КА = 10 т, 
РС = бт, ОА = 5 тапа ВВ =2 т 
Substituting these values in (1) we get, 


262 








| 4. No tangent can be drawn from 


2.3 
2x x 
6 5 


10 
2 
Hence the trees P, Q, R lie on a same straight line. 





BP CQ КА _ 
PC QA RB 


(7 Progress Check 


1. A straight line that touches a circle at a common 
point is called a 
tangent 


| 2. A chord is a subsection of — — 


a secant 


! 3. The lengths of the two tangents drawn from 


point to a circle are equal. 
exterior 


of the 


circle. 
an interior point 











5. An is a cevian that divides the angle, into 
two equal halves. 
Angle Bisector 


1. Can we draw two tangents parallel to each other 
on a circle? 

Yes. We can draw two tangents parallel to 
each other on a circle in two different points on 
the circle. 


lı 1› 


. Can we draw two tangents perpendicular to each 
other on a circle? 
Yes. We can draw two tangents 
perpendicular to each other. 





Unit - 4 | GEOMETRY 


№ Exercise 4.4 





1. The length of the tangent to a circle from a point 
P, which is 25 cm away from the centre is 24 cm. 
What is the radius of the circle? 

Sol: 





Let ‘O’ be the center of the circle AP be the 
tangent. 
Given OA = 25 cm; АР = 24 cm. OP is the radius. 
Tangent and radius through the point are 
perpendicular to each other. 
7. In the right triangle ЛОРА, 
OA? = OP? + PA? 
25 = OP + 24? 
625 = OP? « 576 
OP? = 625 - 576 = 49 
ОР = 7cm 
7. Radius = 7 cm 


2. МММ is aright angled triangle with AL = 90°. | 
A circle is inscribed in it. The lengths of the ! 


sides containing the right angle are 6 cm and 
8 cm. Find the radius of the circle. 
Sol: 
N 


| 3 
ON 


6cm 
L<— 8cm —>M 


Given ALMN isa right angled triangle 
with ZL = 90° 

Since PL || OQ, PL=r=OP 

we have NR = NP=NL-PL 


= (6-r)cm 


MR = MQ-ML-IQ-- (8- r) cm | 


[^ MR and MQ are tangents] 
ММ = NR- RM 
= (б-г+8-г) ст 


[^ NR апа NP are tangents] 








= (14- 2r) cm 
Now NM? = NI? + LM? [Ву Pythagoras Theorem] 
>  (M-zyp-846 
(14 - 2r? = 644.36 


(14- 21)? = 100 
14-2r = 10 
-2r = 10-14 
-2r = -4 
r=2 
7. Radius = 2 ст 


3. А circle is inscribed in AABC having sides 8 cm, 


10 cm and 12 cm as shown in figure, Find AD, 
BE and CF. 


С, 





А 12 ст В 


Sol: 
We know that the tangents drawn from an 
external point to a circle are equal. 


Let AD = АЕ-х 
BD - BE-y 
andCE - CF-z 
Now АВ = 12cm, ВС = 8cm, 
and СА = 10 cm 


x+y = 12;y+z=8,andz+x=10 
(x+y) + (у+2) + (z+x)=124+8410 
2(x+y+z) = 30 





=> x+y+z=15 
Nowx+y=12andx+y+z=15 
= 12+2 = 15 
z=3 
у+2 = 8апіх+у+2= 15 
> х+8 =15=5 х= 7 
andz+x=10andx+y+z=15 
> у+10 = 15 
у=5 
Непсе AD =7ст 
ВЕ =у=5 ст 
СЕ =z=3cm 


4. РО is a tangent drawn from a point P to a circle 


with centre O and QOR is a diameter of the 

circle such that ZPOR = 120°. Find ХОРО. 
12 
0263, 
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Sol: 7 6. In figure, О is the centre of radius 5 cm. Т is a 
Q i point such that OT — 13 cm and OT intersects 
{ the circle E, if AB is the tangent to the circle аг 
Ў р E, find the length of AB. 
LN; 
Given PQ is the tangent from the point P outside "ал" T 
the circle and OQ is the radius. Д7 
We know that tangent meet the radius B 
perpendicularly Q 
2 ZPQO = 90° Sol: 
ZPOQ = 180-120 = 60° Since OP is the radius and PT tangent. 
[^ ZPOQ апа ZPOR are linear pair of angles] {ОРТ -90* 
In АРОО РОО + ZPQO + ZOPQ = 180° Applying Pythagoras theorem in AOPT, we have 
[^ sum of angles of a triangle] pos = 32 =з ET 
60° + 90°+ ХОРО = 180° и = 5?+ РТ 
ХОРО = 180° - 150° РТ? = 169-25 
ХОРО = 30° PT? = 144 
РТ = 12cm 


5. A tangent ST to а circle touches it at B. AB is 


Since the lengths of tangents drawn from an 
a chord such that ZABT = 65°. Find ZAOB, 


exterior point to a circle are equal. 


where “O” is the centre of the circle. : i. AP = AE - x (say) 
Sol: ! P АТ = PT - AP = (12 - x) cm 
! Since АВ is the tangent to the circle at E 
/. OE L AB 


=> ZOEA = 90° 
=> АЕТ = 90° 
AT? = АЕ? + ЕТ? 
[Applying pythagoras theorem in ДАЕТ | 
(12- х)? = х2+ (13-5)? 
144 -24х+х = х+64 





Given TB is the tangent from the external point 24x = 144 - 64 
T and OB-radius 24x = 80 
^ ZOBT = 90° ! = Зх = 10 
Also ZABT =65° (given) хү 10 mi 
2 ZOBA = ZOBT – ZABT 3 
кайбар IOS" Similarly BE = E) cm 
Since OA -OB [radius] 3 
AABO isan isosceles triangle. E AB = АЕ + BE 
+ Angles opposite to equal sides are equal. 10 10 
^ ZOBA = ZBAO -25 = (3 £) а 
Now in ААОВ, 20 
ZAOB + СОВА + ZOAB = 180° АВ = 3 ст 


ZAOB +25°+ 25°= 180° р 
[sum of angles of a triangle] | 7. In two concentric circles, а chord of length 16 cm 


ZAOB + 50° = 180° : of larger circle becomes a tangent to the smaller 
ZAOB = 180° - 50° = 130° H circle whose radius is 6 cm. Find the radius of 
2. ZAOB = 130° the larger circle. 


> 
a 
= 








501: . 


| 
CER 


Let O be the center of concentric circles and APB 
be the chord of length 16 cm of the larger circle 
touching the smaller circle at P. 
Then OP L AB and P is the midpoint of AB. 
: AP =РВ =8 ст 
In ДОРА , we have 
OA? = OP? + AP? [By Pythagoras 


OA? = 6? + 8° Theorem] 
OA? = 36 + 64 { 
OA? = 100 

OA = 10cm 


7. Radius of the larger circle in 10 cm 


8. Two circles with centres O and O' of radii 3 cm 
and 4 cm, respectively intersect at two points P 
and Q, such that OP and O'P are tangents to 
the two circles. Find the length of the common 


chord PQ. 
P, 
Q 


Sol: 
Since the tangents at a point to a circle is 
perpendicular to the radius through the point of. · 
contact 

“^ ДОРО! = 90° 
In AOPO' , we have 

ОР? + ОР? = (00) 


[By Pythagoras theorem] 
314 4 = (00)? 
9416 = (00) 


25 = (OO 





ОО! = 5cm 
Since the line joining the centres of two 
intersecting circles is perpendicular bisector of 
their common chord. 
OR L PQand O'R L PQ 
Also PR = QR 
Let OR = x, then O'R =5-x 
Also atPR = QR=ycm 
In AORP and ЛО'ЕР, 
Applying pythagoras theorem 
OP? =OR? + RP? and O'P? = O'R? + RP? 
3 =x + у? and 4=(5-x)+y* 
Subtracting > 4? - 3? = ((5 - x} + y?} - (х?+ y?) 
16-9 = 25 - 10х+ х? +y -x-y 


7 = 25 - 10х 
10х = 25-7 
10х = 18 
> x = 18cm 
3 = х + у? 
> y = o-(.8" = V5.76 
у = 24cm 
Hence PR =ОВ= 2.4 cm 
РО -2y- 4.8 ст. 
9. Show that the angle bisectors of a triangle are 
concurrent. 
Sol: 
E 
F 
в Б s 


Let AABC be B triangle points D, E, F are 
angular bisectors of ZA, ZB and ZC 
respectively. By angular bisector theorem we 











have 
BD АВ BD x AC 
= => AB = al) 
DC AC DC 
AF x BC 
АЧ АЕ ess Kt us ... (2) 
BC FB FB 
AE x BC 
ЖЕ АВ. AB - = 
ЕС BC ЕС 
From (1) and (3), we have 
BD x AC _  AEx BC 
DC EC 








Now substituting (2) in (4) we have 


AF x BC 
BD | —— — 


ЕВ AE x BC 
DC EC 
BD x AF x BC AE x BC 
DCxFB ^ ^ ЕС 
AE x BC x DCx FB 
BDxXABX EC = ———————— 
BC 
BD x AF x CE = EA x FB x DC 
BD x AF x CE 


nites T. 

EA x FB x DC 
Hence by Ceva's theorem we conclude that the 
angle bisectors of a triangle are concurrent. 


10.In ДАВС, with ZB = 90°, BC = 6 cm and 
AB=8cm, Disapoint on AC such that AD 22cm 
and E is the midpoint of AB. Join D to E and 
extend it to meet at F. Find BF. 
501: 





Given AB = 8 cm, AD = 2 ст; 


BC= 6 em; AE = 22 5 =4em 


We have AABC isa right triangle 
AC! = АВ? + BC? = 8 + 6? 


= 64+ 36 = 100 
АС? = 100 
АС = 10 ст 


DC = АС-Ар = 10-2 = 8 ст 
In ДАВС, D, Е, Е are respective points on the 
sides CA, AB and BC. 
By construction D, E, F are colinear 
. из , BF, CD 
~ By Menelaus theorem ЕВ ^ ЕС” DA =1 


4 ВЕ 8 
X—— —— Х-=1 
4 (FB+BC) 2 
BF 
x 
FB+6 


4ВЕ = FB+6 


1х 





=1 
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? 4FB-FB -6 
3BF -6 
6 
ВЕ = – 
3 
ВЕ =2cm 


11. An artist has created a triangular stained glass 
window and has one strip of small length left 
before completing the window. She needs to 
figure out the length of left out portion based 
on the lengths of the other sides as shown in the 
figure. 


в 
y 


Y 





Sol: 
Clearly In AABC, D, E, F are points on lines BC, 
CA, AB respectively using Сеуаѕ theorem, we 
have 

АЕ CD. BF 

—x—x—s= 

EC DB FA 
From the diagram it is clear that 
AE=3, EC=4, CD=10, DB=3, FA=5 
Substituting these values in (1) 

3 10 BF 


Sy Sg 


4 3 5 


will) 


1x4x3x5 
= 3x10 
12. Draw a tangent at any point R on the circle of 
radius 3.4 cm and centre at P. 
Sol: 
Radius = 3.4 ст 


-2cm 


Rough diagram 
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T 
R 
Construction: g 
Step 1: Drawn a circle with center at P of radius 
3.4 cm 





Step 2: Taken a point R on the circle joined PR 

Step 3: Drawn perpendicular line TT’ to PR 
which passes through R. 

Step 4: ТТ’ is the required tangent 


ч ч 28 Construction: 
13. Draw a circle of radius 4.5 cm. Take a point on | Step 1: With O as centre, drawn a circle of radius 
the circle. Draw the tangent at that point using : 4.5 cm 
the alternate-segment theorem. Step 2: Taken a point L on the circle through L 
Sol: : drawn as chord LM 


Radius = 4.5 cm 
Step 3: Taken a point M distinct from L and 


М on the circle so that L, M, М are 
anti-clock wise direction. Joined LN and 
NM 

Step 4: Through T drawn a tangent ТТ” such 
that ZTLM = ZMNL 


Step 5: TT' is the required tangent. 





T 
Rough diagram 


14. Draw the two tangents from a point which is 10 cm away from the centre of a circle of radius 5 cm. Also, 
measure the lengths of the tangents. 
Sol: 


Given radius г = 5 ст 


B 


Rough diagram = 
12 
4267. 
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чач 
427 








Length of the tangents РА = PB = 





Construction: 1 15. Take a point which is 11 cm away from the 
centre of a circle of radius 4 cm and draw 


Step 1: With center at “О, drawn а circle of radius tlie two--thngenteto the. circle from that 


5cm 


point. 
Step 2: Drawn a line ОР = 10 cm sale 
Step3: Drawn a perpendicular bisector to OP, | 
which cuts OP at M. Given the radius of the circle = 4 cm 
Step 4: With M as center and МО as radius, drawn A 
a circle which cuts previous circle at A and 
B { lat 
Step 5: Joined AP and BP. AP and BP are the р 
required tangents. The length of the | 
tangents PA = PB = 8.7 cm. { 
Ї В 
4 Rough diagram 


( Y 
268. 
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хүй 


Length of the tangents РА = PB = 10.2 cm 





Construction: 

Step 1: With center at 'O' drawn a circle of radius 4 cm 

Step 2: Drawn a line OP = 11 cm 

Step 3: Drawn a perpendicular bisector to OP, which cuts OP at M 

Step 4: With M as center and MO as radius drawn a circle which cuts previous circle at A and B. 

Step 5: Joined AP and BP. AP and BP are the required tangents. Thus the length of the tangents are 
PA = PB = 10.2 cm. 


16. Draw the two tangents from a point which is 5 cm away from the centre of a circle of diameter 6 cm. 
Also, measure the lengths of the tangents. 
Sol: 
Given diameter = 6 cm 


6 
тайке т =3cm 
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Rough diagram 








[Length of the tangents PA = PB = 4cm 





Construction: 
Step 1: With centre at О drawn a circle of radius 3 cm 
Step 2: Drawn a line OP 25 cm 
Step 3: Drawn a perpendicular bisector to OP, which cuts OP at M. 
Step 4: With M as center and MO as radius drawn a circle which cuts previous circle at A and B. 
Step 5: Joined AP and BP. AP and BP are the required tangents. Thus the length of the tangents are 
PA-PB-4cm 
17. Draw a tangent to the circle from 
the point P having radius 3.6 cm and 
centre at O point P is at a distance 7.2 
cm from the centre. 
501: 
Given radius г = 3.6 cm 











Rough diagram 


Length of the tangents 
РА =РВ = 6.2 ст 





í( Y 
270. 
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Construction: 

Step 1: With centre at О, drawn a circle of radius 
3.6 cm. 

Step2: Drawn а line OP = 7.2 cm. 

Step 3: 

which cuts OP at M. 

With M as center and MO as radius, 

drawn a circle which cuts previous circle 

at A and B. 

Joined AP and BP. AP and BP are the 

required tangents. 


Length of the tengents РА = РВ = 6.2 ст 


№ Exercise 4.5 


Step 4: 


Step 5: 





1. If in triangles ABC and EDF, 58 = ES then 
they will be similar, when 
(1) ZB = ZE (2) ZA = 2р 
(3) 28-40 (4) ZA = ZF 
[Ans: 3] 
2. ш ALMN, ZL = 60, УМ = 50, И; 
ALMN ~ АРОК then the value of ZR is ! 
(1) 409 (2) 70° ! 
(3) 30° (4) 110° [Ans: 2] 
501: з 


AA, 


If ALMN ~ APQR 
ZR = ZN =180- (60 + 50) 
= 180 - 110 =70° 


3. If ДАВС is an isosceles triangle with ZC = 90° 
and AC = 5 cm, then AB is 


(1) 2.5cm (2) 5cm 
(3) 10cm (4) 5/ cm [Ааз: 4] 
501: 





АВ? = AC? + BC? 


= 52+52=50 
АВ = 450 = 5/2 cm 


Drawn a perpendicular bisector of ОР 


4. In a given figure ST || QR, PS = 2 cm and 
SQ = 3 cm. Then the ratio of the area of 
APQR to the area of APST is 


Q 
2 
AN 
P T R 
(1) 25:4 (2) 25:7 
(3) 25:11 (4) 25:13 [Ans: 1] 
Sol: 
PQ Ч Area APQR 
(2) — Area APST 
РО = Р5 +50 =2+3=5 
iy А АРОК 
„Ж „2 И 
aj Area (A PST) 4 


5. The perimeters of two similar triangles AABC 
and APQR are 36 cm and 24 cm respectively. If 
PQ - 10 cm, then the length of AB is 


10 6 
0) 62 ст (2) 1046 cni 
3 3 
(3) s cm (4) 15 cm [Ans: 4] 
Sol: 
If ДАВС ~ APQR 
AB BC AC Perimeter of AABC 





РО Ой PQ ` Perimeter of АРОК 
Given АВ + ВС + CA = 36 cm 
РО + ОВК + РЕ = 24cm 





AB _ 35 => АВ 38 
РО 24 10 24 
36x10 
АВ= M 
АВ = 15cm 


6. Ifin AABC , DE || BC. АВ=3.6 сш, АС=2.4 ст 
and AD = 2.1 cm then the length of AE is 


(1) 14cm (2) 1.8 cm 
(3) L2cm (4) L05cm [Аа: 1] 
Sol: 
A 
ру E 
B G 


"oc 
a) 
z= 
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Let AE = x, then EC = 2.4 - x Sol: 
AB 23.6, AD =2.1, "- ОВ = 3.6-2.1=1.5 A 
AD AE 
Now — = — 
DB ЕС В С; 
21 x Пт 
15 24-х 6m 
7 ete № 12m 
5 24-х АС = 11-6=5ст 
7|24-х| = 5х In right ДАВС 
168 = 5x & 7x2 12x АВ? = BC? + AC? 21245? 
16.8 = 144+25 = 169 
ши “беш АВ = 13cm 
+ А { 10. In the given figure PR = 26 cm, QR = 24 cm, 
7. ш а ЛАВС, AD is the bisector of ZPAQ = 90°, РА = 6 cm and QA = 8 cm. 
ZBAC. If AB = 8 cm, BD = 6 cm ай fing ZPQR | 
DC = з cm. The length of the side AC is (1) 80° (2) 85° 
0) бет (2) 4cm (3) 75° (4) 90° [Ans: 4] 
(3) 3cm (4) 8 ст [Ans: 2] p 
Sol: 
A «909 
5 mida 
о 
© R Q 
Sol: 
B6 cm D3 em€ ; х р 
AB Bb : 269 4 cm 
AG DE х) 
38. LS R 24 cm Q 
AC - РО? = 48 =36+ 64 = 100 
AC = —X3 =4ст РО = 10cm 
6 Now РО? + ОВ? = 102 + 24? 
ч = 100 + 576 = 676 
. ЖЭ AD BC 
8. In figure (ВАС sU and then 2g = PR? 


B D 
0) BD.CD-BC 
(2) АВ.АС= ВС? 
(3) BD.CD - AD? 
(4) AB.AC-AD? 


ZPQR = 90° 


П.А tangent is perpendicular to the radius at the 
(1) centre (2) point of contact 
(3) infinity (4) chord [Ans: 2] 


12. How many tangents can be drawn to the circle 
from an exterior point? 
(1) one (2) two 





22 [Ans: 31: 





9. Two poles of heights 6 m and 11 m stand i 
vertically on a plane ground. If the distance 
between their feet is 12 m, what is the distance 


between their tops? 
(1) 13cm 
(3) 15m 


ш 


(3) infinite (4) zero [Ans: 2] 
13. The two tangents from an external points 

P to a circle with centre at O are PA and PB. 

If ZAPB = 70° then the value of ZAOB is 

(1) 100° (2) 110° 

(3) 120° (4) 130° 


(2) 14m 


(4) 12.8 т [Ааз: 1] [Ans: 2] 
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Sol: 
A 
Q PP 
9 
B 
In quadrilateral APBO 


70° + 90° +90°+ ZAOB = 360° 
ZAOB = 360° - 250° = 110° 


14. In figure CP and CQ are tangents to a circle with 
centre at O. ARB is another tangent touching the 
circle at R. If CP = 11 cm and BC = 7 cm, then 
the length of BR is 3 






1. In the figure, if BD АС and CE | AB, prove 


that 
СА _ (СЕ 
i) AAEC ~ AADB 25 UR 
6 AB DB 


(i) 





Sol: 
(i) In AAEC and AADB 
ZAEC = ZADB -90* 
ZCAE - ZBAD 
[common By AA similarity criteria] 
AAEC ~ AADB 


(ii) Their corresponding sides are proportional 


CA CE 
— = — Hence proved. 
AB DB E 





(1) 6cm (2) 5cm 
(3) 8cm (4) 4cm [Ans: 4] 
Sol: 
CP = li:m;BC-7cm 
:. CQ = Ilem BQ- 11 -7 24cm - BR 


15. In figure if PR is tangent to the circle at P and O 


2. In the given figure AB || CD || EF. If AB = 6 cm, 


CD-xcm,EF-4cm, ВО = 5cmand DE = y cm. 
find x and y. 
4 


5 
| Хул 
© Е 

8 
А С E 


is the centre of the шы; га РОО is 


V 


Q 
(1) 120° (2) 100° 
(3) 1109 (4) 90° [Ans: 1] 
501: 
60х2-1209 





501: 
Given АВ || CD || EF 
АВ = 6 cm, ВО = 5 ст, EF = 4 cm, CD = x cm, 
DE=ycm 
In AECD and AEAB 
ZCED =ZAEB [соттоп] 
ZECD = ZEAB [corresponding angles] 
AECD ~ AEAB 
[By AA similarity criteria] 
ЕС CD 
EA АВ 
[^ Corresponding parts of similar triangles аге 
proportional] 


40) 


EC х 
== == aa (2) 
EA 6 
In AACD and AAEF 
ZCAD = ZEAF [Common] 
ZACD = ZAEF [Corresponding angles] 
AACD ~ AAEF [By AA similarity] 
AC CD 
AE EF 
[-. Corresponding parts of similar triangle are 
proportional] 
АС x 
— =- "E 
AE 4 9 


(№ 
mus 
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Adding (2) and (3) Н In AAOB, OD is the bisector of АОВ. 








ЕС АС х.х ОА АБ 
+ a Ste еш „Ж T. a) 
EA AE 6 4 OB DB 
ЯАВ давнее In ABOC, OE Тш — of ZBOC 
AE | 24 E Об = Ес wa (2) 
AE _ We In ACOA, OF is the bisector of (СОА 
в Ж ос cr 8 
12205 OA FA 2 
^ 24 Multiplying the corresponding sides of (1), (2) and 
24 12 (3) we get 
Se 9 OA, OB. OG _ AD. BE. CH 
OB OC ОА DB EC FA 
From (1) AECD ~ АВАВ ADi BE 28 
DC ED > 12 ——x——x—— 
AB "Ux DB EC FA 
=> DBx ECx FA = AD x BE x CF 
E ect = АРхВЕхСЕ = DBx ECx FA; Hence proved 
5+ 
i ? 4. Inthe figure, ABC is a triangle in which AB = AC. 
xe 12 = 12/5 _ am Points D and E are points on the sides AB and AC 
5 6 У respectively such that AD = AE. Show that the 
e / A points B, C, E and D lie on a same circle. 
5x6 ИТЕН А 
12(5 + y) = 30у : р Е 
60 + 12у = 30у ! 
60 = 30y- 12y С 
18у = 60 Sol: 
60 " 
ye 18 То prove the points B, C, E and D lie on a same 
circle, it is sufficient to show that ZABC + 
ys ыш ZCED = 180 and ZACB + ZBDE = 180°. 
3 


3. Oisany point inside a triangle ABC. The bisectors 


of ZAOB, ZBOC and ZCOA meet the sides AB, : 


BC and CA in points D, E and F respectively. 
Show that AD ВЕ x CF = DB x EC x FA 


( ` 
P74 


i.e, to prove opposite angles of the quadrilateral 
BCED are supplementary. 
In AABC we have 

АВ = AC and AD = AE 
AB-AD = AC- AE 

DB = EC 


=> 
=> 


Thus we have 


ш А AD = AEand РВ = EC 
AD AE 
> ee. 
DB EC 
7 = DE || BC [ Ву the converse of 
D Thale’s theorem] 

=>  ZABC = ZADE [* Corresponding 
angles] 

= ZABC-ZBDE = ZADE + ZBDE 

B В c 


[Adding /BDE on both sides] 
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=>  ZABC-«ZBDE =180° 

= ZACB+ZBDE = 180° awl) 
ГУ АВ=АС, ZABC = ZACB] 

Again DE || BC 

=> «АСВ = ZAED 


=> ZACB+ZCED = ZAED+ (СЕР 


[Adding ZCED on both sides] 


=>  ZACB-«ZCED =180° 
[* ZABC = ZACB] 
=  ZABC + “СЕР =180° „2 
From (1) and (2), 
Thus BDEC is a quadrilateral such that 
ZACB+ СВОЕ = 180° 
and ZABC + ZCED = 180° 


2. BDCE is a cyclic quadrilateral. 
2. Points B, C, E and D lie on a same circle. 


5. Twotrainsleavearailway stationatthesametime. 
The first train travels due west and the second 
train due north. The first train travels ata speed of | 
20km/hr and the second train travels at 30 km/hr. 
After 2 hours, what is the distance between | 
them? 

Sol: 





Distance travelled by the first train in 2 hours 
-22x20- 40km 

Distance travelled by the second train in 2 hours 
=2 x 30 = 60km 

Let the distances are represents by OB and OA 

respectively 

Now applying pythagoras theorem, 

Distance between the trains after 2 hours is AB. 


we have AB? = OA? + ОВ? = 60? + 40? 
= 3600 + 1600 
= 5200 
АВ = \5200 


= 2х2? х5х5х13 








25413 


20413 km 


-. Distance between the trains after 2 hrs 
= 20 13 kms 
6. D is the mid point of sides BC and AE 1 BC. If 
ВС=а, АСЕЬ, AB=c, ED=x, AD-pandAE-h, 
prove that 


M 


Ш 


G) = рі+ах+ ©- (ii) 2 =p -ax + = 


(iii) b + è = 2p? + Z 
Sol: Ж 


B E D 
We have ZAED = 90° [e AE.L BC] 
Given ВС = a, АС=Ь, АВ = с, ED = x, AD = p 
and AE - h 
(0) In AAEC, by Pythagoras theorem 
АС? = AE! EC? 


АС? = АЕ? + (ED + DC)? 
АС? = АЕ? + ED? + DC? +2.ED.DC 
AC? = (АЕ? + ED?) + DC?+2ED.DC 


АС? = AD?+DC+2ED.DC 
2 
AD? + 5 вс] +2| 18c) DE 
2 2 
[7 D is the mid point of BC, BD = DC] 
1 
AD?4 BC. DE y BE? c(t) 


AC? 


AC? 


ies. b? 


1 
"rax — а? 
Вт 4 


2 

а 

b? = p?+ax+ — 
i 4 


(i) Again in ДАВС, ZAED = ZAEB = 90°. 
By Pythagoras theorem. 
АВ? = АЕ? + ЕВ? 
[-: AE? = AD? - DE?] 
AD? - РЕ? + (BD - DE)? 
AD! - DE + BD? + DE - 2 BD. DE 
AD? + BD? - 2BD . DE 


АВ? 


2 
1 1 
АР2+ |= ВС| -2.- ВС. РЕ 


(555) 
ши 
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AB? = Ар?» 1 ВС? - BC. DE 
1 
АВ? = AD?-BC.DE+ 189 y 
2 
2 = р2-ак+ © 
Ч 4 


(iii) From (1) and (2) 
1 
АС? + АВ? = AD? + BC. DE + — ВС? + Ар? - 


Bc. DE+ PC | 
42 
sms a | EO 
ы +212 
AC АВ = 2 AD?+ ВС? 
а? 
bec = 2р?+ — 
2 


7. A clever outdoorsman whose eye-level is 2 а! 
above the ground wishes to find the height of ; 
а tree. He places a mirror horizontally on the | 
ground 20 m from the tree and finds that if he | 
stands at a point C which is 4 m from the mirror 
B, he can see the reflection of the top of the tree. | 
How height is the tree? 


Sol: 
Т, 


"s 


Е 


я 


c 4m В 20m A 
Let CP be the man whose eye level is 2 m above 
the ground 
AT be the height of the tree 
In triangles ACBP and AABT 
ZC = ZA =90° 
Since CA L PCand СА L TA 
ZCBP = ZABT as ZCBP is the angle of 
reflection and ZABT is the angle of incident. 


< By AA similarity criteria 
ACBP - AABT 
CB BP СР 
AB ВТ AT i 


2 








CB _ СР 
AB AT 
4 2 
20 АТ 
2х20 
AT = 210m 


-. Height of the tree is 10 m. 


8. Suppose an emu is 8 ft tall and is walking away 
from a pillar that is 30 ft tall. At height, the emu 
will cast a shadow on the ground. What is the 
relationship between the length of the shadow 
and the distance from the emu to the pillar? 

Sol: 





Let AB be the emu =8 ft 


CD be the pillar = 30 ft 
OB be the shadow, BD be the distance between 
the pillar and the emu. 
Draw AE || OD ага distance of 8 ft from OD. 


Now, ZCAE = ZAOB [corresponding 
angles] 
ZOBA = ZAEC = 90° 
7. By AA similarity criteria 
ACEA ~ AABO 
СЕ _ EA 
AB BO 
20 ВӘ © терден 
8 ОВ 
ll _ distance 
4 shadow 
4 3 
Shadow = T x distance 


9. Two circles intersect at A and B. From a point 
P on one of the circles lines PAC and PBD are 
drawn intersecting the second circle at C and D. 
Prove that CD is parallel to the tangent at P. 
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501: ! 
С 
А, M 
Р 
р 
Let MP is the tangent at P Join АВ. 
ZMPA - ZPBA (1) 
[Angles in the alternate segment] 
ZPBA = ZACD «ДЭ 


[Exterior angle of a cyclic quadrilateral 
ABCD is equal to its interior opposite angle] : 
From (1) and (2), we have 1 
ZMPA = ZACD 
=> “МРС = ZPCD 
But these are a pair of alternate interior angles. 
MP || CD Е 


10. Let ABC be a triangle and D, Е, F are points Н 
on the respective sides AB, BC, AC (or their | 
extensions). Let AD: DB = 5 : 3, BE: EC 23:2 | 
and AC - 21. Find the length of the line segment 
CE 








501: 

Let ДАВС be the given triangle 

and D, E, F are points on the 

respectives sides AB, BC AC D 
(or their extension). 

Given AD: ОВ = 5:3; r3 
ВЕ:ЕС=3:2. 

Let AD = 5k; DB = 3k; BE = 3k; EC = 2k, 
Now by Menelaus theorem, we have 


3k | CF 5k; 


BE SR 4 
2k, FC-AC 3k, 














3 CF 5 
-X х-=- 
2 FG-21 3 

CF _ -1x2 

FC -21 5 

єв. a 
(-СЕу-01 5 

5 СЕ = -2[(-СЕ)-21] 
5СЕ =2СЕ+42 [> ЕС=- СЕЈ 

5СЕ-2СЕ = 42 


ЗСЕ = 42 


42 
СЕ = яя 14 units. 


"m РЕЛЕ COA ОМ © 


I. Multiple Choice Questions ! 
Similar Triangles: | 


1. Sides of two similar triangle are in the ratio | 
419. Areas of these triangles are in the ratio 
(1) 2:3 (2) 4:9 
(3) 81:16 (4) 16:81 


Sol: 
In similar triangles Ratio of corresponding Area 
= Square of ratio of corresponding sides 


[Ans : (4) 


| 2. The 


4} [16 
E (3) = (81 
Кайо = 16:81 


areas of two similar triangles аге 
respectively 9 cm’ and 16 cm’, The ratio the of 
their corresponding sides is 

(1) 3:4 (2) 4:3 


(3) 2:3 (4) 4:5 [Ans : (1)] 


2 
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Sol: ' 5.If ААВС and ADEF are similar triangles 
9 a such that 4A = 47° and 4B = 83°, then 
(Ratio of corresponding sides)? = |6 = € ФЕ = 
3 (1) 50° (2) 60° 
^ Ratio of corresponding sides = Я (3) 70° (4) 80° [Ans : (1)] 
3:8 id 501: 
8804. AABC - ADEF 
3.1f AABC and ADEFare similar such that : PAD LB =. ГЕ, 20 н 
2АВ = DE and ВС = 8 cm and EF = 1 ZA = ZD -47 ИВ = ZE = 83° 
(1) 16cm (2) 12cm ZC = 180- (ZA* ZB) 
(3) 8cm (4) Аст [Ans : (1)] = 180° — (47° + 839) 
Sol: 5 Ч = 180°- 130° 
H = 50° 
Н га LC = ZF =50° 
i no ZP = 50° 
в 8 o g t F M Thales Theorem and Angle Bisec 
Given ДАВС ~ ADEF : Тһеогет. 
АВ BC АС |. 6. XY is drawn parallel to the base BC of à AABC 
DE ^ EF = DF i cutting AB at x and AC at y. If AB =4 ВХ and 
Given 2AB = DE BC- 8cm р Mee 2 onendtenaAY-— — 
AB 8 0) 2em (2) 4cm 
ЗАВ EF р (3) бет (4) 8сш [Ans : (3)] 
Sol: 
ЕЕ -8x2 i А 
EF = 16 ст ' 
4. ДАВС is such that АВ = 3 cm, ВС = 2 cm and X Y 
СА = 2.5 cm. If ADEF ~ AABC and EF = 4 cm, | 
then perimeter of ADEF is : 
(1) 7.5 ст (2) 15 ст : B c 
(3) 22.5cm (4) 30 cm [Ans : (2)] AX AY 
Sol: к } XB = yc [By Thales Theorem] 
Аж 238 
ч 25 i XB ^73 
AB-XB _ AY 
B в СЕ 4 Е i XB 2 
Perimeter of ДАВС = AB+BC+CA 4BX — BX AY 
= е » 2-25 ВХ = g 
m .2 cm 
3BX 
Perimeter of AABC АВ ВС AC 235. Аб 
 STERECUADERUC ТЕ = ЕЕ = DF BX 2 
erimeter of. Е АҮ = 2х3 
[7 AABC-ADEF] | AT = бет 


7. In AABC , a line XY parallel to BC cuts AB at X 
i and AC at Y. If BY bisects /ХҮС, then 
Perimeter of ADEF =2x7.5=15cm | (1) BC-CY (2) BC - BY 

(3) BC# CY (4) ВС + BY [Ans : (1)] 





25 Bc 2 


1 
Perimeter of ADEF E А 2 


A 
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801: : ZB = 180 -(ZA + ZC) 
= 180° - ( 440° + 465°) 
ZB-ZD = 180° – 105°= 75° 
x, Y E 





10. Find the value of x for which DE||AB is 




















B € 
Given XY || BC 
ZXYB = ZYBC 401) 
[* alternate interior angles] 
YB bisects ZXYC. 
So ZXYB = ZBYC «27 
ZYBC = ZBYC [* from (1) апа (2)] 0) 4 
^ BC -YC (3) 3 [Ans : (4)] 
ГУ sides opposite to equal angles are equal] } 501: 
8. ш ДАВС, D and E are points on side АВ. a AD AE 
and AC respectively such that DE ||BC and DB = E [By Thales Theorem] 
AD : DB=3:1, If EA =3.3 cm then АС = 
(1) 11 ст (2) 4cm хээ „Ж 
(3) 4.4 ст (4) 5.5 ст [Ans : (3)] : 3x419 7 3x44 
snis X (x3) Gx +4) = x (3x +19) 
à 3x? + 13x + 12 = 3х? + 19x 
D E : 6x = 12 
ҮСХ | А 
В C  DE||BC "Ji 
ав АЕ х-2 
DB = ЕС 
$ 38 Pythogoras Theorem: 
p 7 BG | 11. In an equilateral triangle ДАВС, if ADL BC 
ЕС = 38 them 
3 (1) 2АВ?=ЗАГ? (2) 4АВ? = ЗАГ? 
ВЯ | (3) ЗАВ?=4АР? (4) ЗАВ? = 2AD' 
АС = АЕ+ЕС [Ans : (3)] 
= 3.3+1.1 = 44cm 801: 
9. In AABC and ZA = ZE =40°,AB:ED=AC:EF ! А 
and ZF = 65°, then ZB = Н 
(1) 35° (2) 65° : 
(3) 75° (4) 85° [Ans : (3)] | 
801: р 
А р 
B C F 


1. 
АВ = ВС = AC and BD = DC = 2 ВС 


Е 
Given £A = ZE =40 By Pythogoras theorem 


АВ АС AB? = ВО? + AD? 
ED = EF : 1 № 
. ААВС ~ AEDF АВ? = (5 вс) + AD? 
: 2 


ZF = ZC = 65° 
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— 1 . 501: 
AB? = 1 BC+ АР? E 
ДАВ? = ВС? +4AD? 
ДАВ? - BC? = 4AD? | 
ДАВ? - АВ? = 4AD? [^ АВ=ВС] А b 
ЗАВ? = 4AD? АВЬ--2АС? 
Н —_ 2 212, S 
12. The length of the hypotenuse of an isosceles > AS SRC YES! [x АВЕ ВО 
А a Bet 4 By the converse of Pythagoras theorem 
right triangle whose one side is 4.7 cm is ZC = 90° 
(1) 12cm (2) 8cm и i " 
: 15. ДАВС is an isosceles triangle in with ZC = 90° 
з) 8 4) 1242 Ans : (2 , 
„^^ ma (9 Waem Ans: | If AC = 6cm, then AB = 
^ (1) вет (2) бет 
В (3) 2\бет (4) 42 [Ans : (1)] 
Н 501: 


х= 
ч 





Box С 8 
© 
АС? = АВ + ВС? | Another Method: 
= х?+х?ї АС? =_АВ? + ВС? 8 ? m 
22 = (4 + 4 OD = 
= 20442) = (16x2) + (16 х2) |! "EN Ж? 
= 32+ 32 ! y 
= 2х16х2 d = 
Ade N тюб ; Ё Б y 
AC - 8cm pasión h р 
ИИ АВ = 472 = 6/5 cm 


13. А man goes 24 m due west and then 7 m due 


mnm 17 EMI Circles and tangents and Alternate 
(3) 25m (4) 26m [Ans : (3)] | segment theorem: 


Sol: | 16. If TP and TQ are two tangents to a circle with 
! centre ‘О’ so that ZPOQ = 110°, then ZPTQ is 

(1) 60° (2) 70° 

(3) 80° (4) 90° [Ans : (2)] 





АВ? = АС? + ВС? 


2244.7 In the quadrilateral РООТ 
= 576 + 49 { ZO = 110° 

AB? = 625 ZP =90° 

АВ 225m : 40 =90° 


^ ZT -360- (110°+ 90°+90°) 


14. In an isosceles triangle ДАВС if AC = BC and [Sum of 4 angles of a quadrilateral is 360°] 


AB? = 2AC?, then ZC = 


= = 360° – 290° 
(1) 30° (2) 45° : LT = 70 
(8) 90° (2 60° [Ans : (3)] ; ZPIQ = 70 


2 
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17. The length of the tangent drawn from a point , 
8 cm away from the centre of a circle of radius | 


6cmis 
а) v7em Q) 2,7 ст 
(3) 10cm (4) 5 ст [Ans : (2)] 
Sol: 
T 


Q 
OP? = PT? + TO? 
8? = РТ? + 6? 
64-36 = РТ? 
РТ? = 28 
PT = 247 cm 


18. PQ is a tangent to a circle with center *O' at the 
point P, if AOPQ is an isosceles triangle, then 





ZOQP is = 
(1) 30* (2) 45° | 
(3) 609 (4) 909 [Ans : (2)] ; 
801: 1 
E ч 
ZP = 90° [ radius L tangent] 
ОР = РО [AOPQ is an isosceles] 
=> ZPOQ = ZPQO 
ZPOQ + ZPQO = 180°- ZP 
= 180° – 90°= 90° 
2. 4РОО = РОО = + хэр 
*. СООР = 45» 2 


19. A tangent PQ at a point P of circle of radius 5 cm 


meats a line through the center ‘О’ at a point Q 
such that OQ = 12 cm, Length РО is. 


(1) 12cm (2) 13cm 
(3) 8.5cm (4) 4119 cm [Ans : (4)] 
Sol: 
Р 
d S 
OQ? = OP? + PQ? [By Pythagoras Theorem] 
12 = 52+ РО? 
144-25 = PQ? 
PQ = 119 





РО = {119 cm 


20. From a point Q, the length of the tangent to a 
circle is 24 cm an d the distance of a Q from the 
center is 25 cm. The radius of the circle is 


(1) 7сш (2) 12 ст 
(3) 15cm (4) 24.5cm [Ans : (1)] 
Sol: 
Ч 2. 


Хуа. 
jm 


Q 


(radius? + 24? = 25? [By Pythagoras Theorem] 
(radius)! + 576 = 625 
(radius)? = 625 - 576 
= 49 
(radius)! = Ую 
radius = 7 cm 





П.. Very Short Answer Questions 


1. The areas of two similar triangles AABC and 
ADEF are 81 сш? and 100 cm’ respectively.If 
EF = 5 сш, then find BC. 





Sol: 
Given AABC ~ ADEF 
area(AABC) BC? 
area(ADEF) ^ ЕЕ 
ві _ ВС 
10 (5) 
BC _ 9 
5 10 
9 
BC - 18 х5 = 2 ав 
= 4.5 ст 
ВС = 4.5 ст 
2. The area of APQR = 64 mr. Find the area of 
ALMN if B = : and ДРОВ ~ ALMN. 
Sol: j | 
Given АРОК ~ ALMN 
агса(АРОВ) _ PQ? 
area of (ALMN) 71м? 
64 4Y 16 
area(ALMN) = В = 38 














64x 25 
Area of ALMN = 
16 
= 100m? 
Area of ALMN = 100 m? 


3. Check whether the given pair of triangles are } 


similar or not. 





Sol: 
In AABC and APQR 
we have ZA = 4Р = 60° 
ZB = 20 = 80° 
ZC = ZR = 40° 
‘The corresponding angles are equal 
Using AAA similarity rule 
ДАВС ~ APQR 


4. Check the similarity of the given triangles. 


р 
M 
5 
/\ 
N 19 10 R 
1 


501: 
In AMNL and AQPR 
MN 25 1 
QP^ 5-2 
ML 5 1 
QR 10 2 
ML MN 
QR ^ ОР 
ZNML = ZPQR 
Using SAS criteria of similarity, we have, 
AMNL ~ AQPR 


5. Diagonals AC and BD of atrapezium ABCD with : 


AB | DCintersect each otherat the point O. Using 
a similarity criterion for two triangles show that 
OA _ OB 


OC  OD' 


ш 
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A B 
NZ 


D C 
501: 
We have а trapezium ABCD in which АВ || DC. 
The diagonals AC and BD intersect at O 
In AOAB and AOCD 
AB || DC 
and BD intersects them 
ZOBA - ZODC (Alternate interior angles) 
Also ZOAB = ZOCD (Alternate interior angles) 
Using AA similarity criteria 
AOAB - AOCD 


6. In the figure AD is the bisector of ZA. If 


BD - 6 cm, DC - 4.5 cm and AB - 9 cm, 
Find AC. 


9) 
[y 


B6cm p4.5 cnc 


501: 
In ДАВС , AD is the bisector of ZA 
, BD АВ 
"DC 7 АС 
6 9 
45 ^ AC 
АС = 3x 4.5 
6 
АС = 6.75 ст 


7. In the figure AD is the bisector of ZBAC. If 
АВ = 20 cm, АС = 28 cm and BC = 12 сш, 


find BD and DC. 

А 

<8 
C 
Е 20) 
а 
В x D 12-x Ге; 

2 cm 
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Sol: 
LetBD = xcm, 
Then DC = (12- x) cm 
Since AD is the bisector of ZA. 





AB BD ую _ х 
АС DC 28 12-х 
Э, e n.o» 7 
7" jp. 7342-8) wx 
60-5х = 7x 
12х = 60 
60 
х= = 
12 
BD = 5cm 
DC = 12-5 = 7cm 


8. In AABC, AD is the bisector of ZA, meeting 
BC at D If AB - 3.5 cm, AC - 4.2 cm and 
DC - 2.8 cm, find BD. 








Sol: 
А 
B D 2.8 сет C 
Since AD is the bisector of ZA 
AB BD 3:5 BD 
52-55 жы Eun (ЭЙ EZ s ERI 
AC DC 42 2.8 
3.5 x 2.8 
BD = 
4.2 
290 7 s 
03 p ^ 
BD = 2.33 cm 





AD is the bisector of ZA of ДАВС . 
Sol: 





; 10. 


11 
9. ша ДАВС, if AB = 8 cm, AC = 24 cm, | 
BD = 6 cm and BC = 24 cm. Check whether : 





Given BC = 24cm and BD = бет 
-^ DC = BC- BD 
= 24-6 = 18cm 
Now, АВ T nt 
AC 24 3 
BD 6 1 
DC 183 
AB BD 
АС ^ pc 


7. By the converse of angular bisector theorem. AD 
is the bisector of ZA in AABC. 


If the bisector of an angle of a triangle bisects the 


opposite side, prove that the triangle is isosceles. 
Sol: м 


B D Cc 


Given: In AABC, the bisector AD of ZA bisects the 
side BC. 


To prove: AB = AC 
Proof: In ДАВС , AD is the bisector of ZA 


AB _ BD 

АС DC 

AB _, 

AC 

[^ D is the mid point of BC, BD = DC] 
AB = AC. 


/. The triangle ABC is isosceles. 


. Check the given sides are the sides of a right 


angled triangle. 


(i) а = 6cm, b = 8cmandc = 10cm 
(ii) a = 5cmb = 8 ст апёс = 11 cm 
501: 
(1) We havea = бет, 
b = 8 стапас = 10 ст 
Here the larger side isc = 10 cm 
oa +b? = 6+8 
= 36+64 = 100 


=(10} =e 








-. The triangle with the given sides is a right 
triangle. 
Gi) Wehavea = 5cm, 
b = 8cmandc = 11 ст 
Here the larger side isc = 11 ст 
a+b? = 52+ 8 = 25+ 64 
a+b? = 89 
Bute? IP 121 
^ a+b? # с, The triangle with the given 
sides are not a right angled triangle. 

12. A ladder is placed in such a way that its foot is at 
a distance of 5 m from a wall and its tip reaches 
a window 12 m above the ground. Determine the 
length of the ladder. 

Sol: 


А 5m c 
Let AB be the ladder and B be the window, then 
ВС = 12mand AC = 5m 
Since AABC is right triangle; right angled at C 
АВ? = АС + BC? 
АВ? = 52+ 122 = 25+ 144 
АВ? = 169 
АВ = 13m 
Hence the length of the ladder is 13 m 


13. A ladder 25 m long reaches a window of a 
building 20 m above the ground. Determine | 
the distance of the foot of the ladder from the 


building. 
Sol: 
B 
$ 
“р, 20m 
A C 


Suppose that AB is the ladder, B is the window and 
CB is the building. 


= 
а 
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ДАВС isarighttriangleand ZC = 90° 
АВ? = АС? + ВС? 
(25) = АС? + 20? 
625 = АС? + 400 
AC? = 625 - 400 
АС? = 225 
АС = 15 
Hence the foot of the ladder is at a distance of 15 m 
from the building. 


. Prove that the perpendicular at the point of 


contact to the tangent to a circle passes through 


the centre. 
501: 


Р B 
In the figure, the center of the circle O and tangent 
AB touches the circle at P. If possible, let PQ be 
perpendicular to AB such that it is not passing 
through ‘O’ Join OP. 
Since tangent at a point to a circle is perpendicular to 
the radius thought that point 


AB 1 OP 
ie, ZOPB - 90 401) 
But by construction 
АВ 1 РО => ZQPB = 90° «„ (2) 
From (1) and (2) 
ZQPB = ZOPB 


Which is possible only when O and Q coincide 


7 The perpendicular at the point of contact to the 
tangent passes through the center. 


. Thelength of a tangent from a point at a distance 


of 5 cm from the center of the circle is 4 cm. Find 


the radius of the circle. 
Sol: 





‘The tangent to a circle is perpendicular to the radius 
through the point of contact 
ZOTA = 90° 
Now in right AOTA 
OA? = ОТ? + TA? 


5? = ОТ +42 
OT? = 52-42 
= 25-16 = 9 
ОТ = 3 


Thus the radius of the circle is 3 cm. 


16. In the figure PA is a tangent from an external 
pointP toacircle with centre O. If ZPOB = 115° 
then find ZAPO. 

801: 


Here РА is a tangent and OA is radius. Also a radius 
through the point of contact is perpendicular to the 
tangent. 


OA 1 РА 
ZPAO = 90° 
In AOAP, ZPOB in an external angle. 
л 2АРО + 2РАО = ZPOB 
ZAPO + 90° = 115° 
ZAPO = 115°-90° = 25° 
ZAPO = 25° 


17. In the figure CP and CQ are tangents to a circle 
with center О. ARB is another tangent touching 
the circle at R. If QC = 11 cm, BC = 7 cm. 


Then find the length of BR. 
A 
N 
c 
Q 
Sol: 


Tangents drawn from an external point are equal. 
BQ = BRand CQ = CP 
Since BC + BQ = QC 
7+BR = 11 [- BQ = BR] 
BR = 11-7 = 4cm 


Find the length of BC, 





1 18. In the figure, ДАВС is circumscribing a circle. "= 





501: 


Since tangents drawn from an external point to the 


circle are equal. 
AR = 
BR 
PC 
QC 
BC 


АО = 4cm 
ВР = 3cm 
QC 


AC- AQ = 11-4 = 7cm 
ВР+РС = 3+QC 
(3+7) ст = 10cm 





Ш. Short Answer Questions: 
І. Inthe figure AODC ~ AOBA, ZBOC = 125^ and 
ZCDO..— 70), find ZDOC, ZDCO and ZOAB . 





Sol: 


We have ZBOC 
ZCDO 
Since ZDOC + ZBOC 
ZDOC 


1259 and 

70° 

180° [linear pair] 

1809-1259 = 55° 
«e CL): 


In ADOC Using angle sum property, we get 
ZDOC + ZODC + ZDCO 
55° + 70° + ZDCO 


Again 


ZDCO 
ZDCO 


AODC 


ZOCD 


+ From (1), (2) and (3) 


ZDOC 
ZDCO 
ZOAB 


180° 
180° 

180° - 55° - 70° 
55° ^l) 


- AOBA (given) 


~- Their corresponding angles are equal. 


ZOAB 
55° ... (3) 


555 
55° and 
55° 
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1 4. In the figure E is a point on side CB produced 
of an isosceles triangle ABC with АВ = AC. If 
AD 1 BC and EF 1 AC. 
Prove that ЛАВР ~ ЛЕСЕ. 

A 


R T 
2. In the figure gn - gr and Z1- Z2 show 
QS PR 
that APQS ~ ATQR 
T 
Q S R 
Sol: 
їл АРОВ 21 = 22 (given) 
PR = QP (1) 
[ In a triangle, sides opposite to equal angles are 
equal] 
mas ER _ OF 
Given — = — 102 
05 PR e 
From (1) and (2) 
БЕ, Г 
Qs ОР 
08 ОР 
в "o 
QR QT 
Now in APQS and ATQR 
QE 
QR өт 
ZSQP = ZRQT = Z1[From (3)] 
/. Using SAS similarity criteria 
APQS ~ ATQR. 


3. $ and T are points on sides PR and QR of 
APQR such that <P 24818. 
Show that ЛАРО ~ ARTS. 


O 


/ Ss 


Q " 





R 


Sol: 
T isa point on QR and $ isa point or PR such that 


ZRTS 2р. 
Now іп ARPQ апа ARTS 

ZRPQ = ZRTS 

ZPRQ . ZTRS 


(given) 
[common] 
-. Using AA similarity, we have 

ARPQ ~ ARTS 





5 





501: 
We have ап isosceles triangle ДАВС in which 
AB - AC. 

In AABD and AECF 
AB = АС 
= Angles opposite to them are equal. 
^ ZACB = ZABC 
ZECF - ZABD 
AD 1 BC and EF 1 AC 
ZADB ZEFC = 90° 
From (1) and (2) we have 
By AA criteria of similarity 
AABD ~ AECF 


(given) 


4) 


аў) 


- The bisector of interior ZA of ДАВС meets BC 


in D and the bisector of exterior ZA meets BC 





* BD CD 
produced in E. Prove that - = =, 
Sol: NE i 

As 
B D Є Е 


Given: In ДАВС AD and AE respectively the 
bisectors of the interior and exterior angles at A. 


BD CD 
То ргоуе: — = — 
ВЕ СЕ 
Proof: Since AD is the internal bisector of ZA 
meeting BC at D. 
AB BD 
= + == „БШ 
АС рс 


Since AE is the external bisector of ZA meeting BC 
produced in E. 
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AB _ ВЕ 

ас = ET. (2) 
From (1) and (2) we get 

BD _ BE 

DC CE 

BD _ CD 

BE СЕ 


. № the diagonal BD of a 
bisects both ZB and ZD, 
AD 


GB 


quadrilateral ABCD 


AB 
Show that НОО 


801: 





А 


Given: A quadrilateral АВС in which the diagonal } 


BD bisects ZB and ZD. 


То prove: АВ SONA, 
me Bo ar 


Construction: Join AC intersecting BD in O. 
Proof 
In ДАВС, BO is the bisector of ZB. 


8 


АО _ BA 

OC ВС 

ол _ a -8 

OC BC r 
In ЛАРС, DO is the bisector of 20 

AO DA 

OC ^ DC 

OA AD 

06 ^ CD | cv Q) 
From (1) and (2) we get 

AB AD 

BC = CD 


7. A ladder 15 m long reaches a window which is 777 





9 m above the ground on one side of a street. 
Keeping its foot at the same point, the ladder 
is turned to other side of the street to reach a 
window 12 m high. Find the width of the street. 
501: 


р E 
4 $ 
2 S 12m 
9m 
A C B 


Let AB be the width of the street; C be the foot of 
the ladder. Let D and E be the windows at heights of 
9 mand 12 m respectively from the ground. 
Then CD and CE are the two positions of the ladder. 
Clearly AD = 9m, BE = 12m,CD = CE = 15m 
From the right triangle AACD we have 

CD? = АС? + AD? 


15? = АС + 9? 
АС? = 225-81 = 144 
АС = 12m 
In ABCE , we have 
CE = BC + ВЕ? 
159 = ВС? + 122 
ВС? = 225-144 = 81 
ВС = 9т 
Hence width of the street АВ = АС + CB 
= 12+9 221m 


Prove that three times the square of any side of 
an equilateral triangle in equal to four times the 
square of the altitude. 


501: 
А 








Let ABC be an equilateral triangle and AD 4. ВС. 
In AADB and AADC , we have 


АВ = AC 
ZB = 4С 
and ZADB = ZADC 
-. By RHS Criteria 

AADB = AADC 

BD = DC [- By CPCTC] 
1 
=> Вр = DC = 5 BC 


Since AADB is right triangle right angled at D 
AB! = AD! + BD? 


1 3 
AD? + (5 вс) 





=> АВ = 
= apt = АР ВС 
2 + 
АВ? = AD? Au [> ВС = АВ] 
AD? - АВТАВ 
4 
ДАВ? — АВ? 
Fi 4 
ap. ЗАВ 
= # 
4AD? = ЗАВ? 


9. Prove that the tangents drawn at the ends of 
à chord of a circle make equal angles with the 
chord. 

Sol: 





Let NM be the chord ofa circle with centre C. Let 
the tangents at M and N meet at O 


-. OM isa tangent at M 
/. ФОМС = 90° 
Similarly ZONC = 90° 


2 
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! Ѕіпсе СМ = СМ 
In ACMN Zl = 22 
Г Angles opposite to equal sides are equal in a 
triangle] 
ZOMC - Z1 = ZONC - z2 
ZOML = ZONL 


"Thus tangents make equal angles with the chord. 


10. Two concentric circles have a common center 
‘O’ the chord AB to the bigger circles touches the 
smaller circle at P. If OP = 3cmand АВ = 8cm 
then find the radiu of the bigger circle. 


501: 





2, AB touches the smaller circle at P 
X ОР АВ = ZOPA = 90° 


Now АВ is the chord of the bigger circle. Since the 
perpendicular from the centre to a chord, bisects the 
chord. 


-. P is the mid point of AB 


АР = 3 = 4cm 
In right AAPO , we have 
АО? = OP? + AP? 
АО? = 32 +42 = 9+16 
АО? = 25 
АО = 5cm 


7. The radius of the bigger circle = 5 ст. 


Long Answer Questions 


1. In the figure, if AABE = A ACD, show that 
AADE - AABC, 








A 
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Sol: 
We have AABE = AACD 
Their corresponding parts are equal. 
AB = AC 
AE = AD 
‚ АВ _ АЕ АВ AC 
АС АР АЕ АБ 


АВ АС 
БЭ um ч - л” 
AD AE [^ АЕ = AD] (1) 
Now in AADE and AABC 
AB AC 
"RD 7 "AE [From (1)] 
ZDAE = ZBAC [common] 


Using SAS similarity criteria we have 
AADE - ДАВС 


Prove that the area of an equilateral triangle 
described on one side of a square in equal to half : 
the area of the equilateral triangle described on 


one of its diagonals 
Sol: 


А 


Р 


D C 
We have a square ABCD, whose diagonal AC. 
Equilateral triangle ABQC is described on the side 
BC and another equilateral AAPC is described on 
the diagonal AC. 
-. All equilateral triangles are similar. 

AAPC ~ ABQC 


2. The ratio of their areas is equal to the square of 
the ratio of their corresponding sides. 


area (ААРС) _ (4) 


area (ABQC) = (вс w(t) 
Since the length ofa 
diagonal of a square — 47 x side 
AC = 42x BC «sy 


From (1) and (2) we have 





з 
area(A APC) | 


агеа(АВОС) BC 
- (v2) =2 
~<. area (ABQC) = 3 area (AAPC) 


3. Construct an isosceles triangle whose base is 


> 


8 cm and altitude 4 cm and then another triangle 


А E Bam " 
whose sides are 15 times the corresponding 


sides of the isosceles triangle. 
Sol: 





Steps of construction: 

1. Drawn ВС = 8cm. 

2. Drawn the perpendicular bisector of BC which 
intersects BC at D. 

3. Marked a point A on the above perpendicular 
such that DA = 4cm. 

4. Joined AB and AC. Thus AABC is the required 
isosceles triangle. 


5. Then drawn a ray BX such that ZCBX is an acute 
angle. 


6. On BX, marked three points (since i - 2 X, 


X, and X, such that BX, = ХХ, = ХХ, 

7. Joined X, to C. 

8. Drawn a line through X, parallel to Х,С and 
intersecting BC extended to C'. 

9. Drawn a line through С’ parallel to CA 
intersecting BA extended at A’. Thus ЛА'ВС' is 


the required triangle. 


. Oisanypointinsideatriangle AABC . Thebisector 


of ZAOB,ZBOC, ZCOA meet the sides AB, BC 
and CA in point D, E and F respectively. Show that 


AD x BE x CF = DB x EC РА. 
289. 
"a 








5; 


"4 
129! 





Sol: 
A 
F 
D 
B E € 

In AAOB, OD is the bisector of ZAOB 

OA AD 

ws "wu sA 
In ABOC, OE in the bisector of (ВОС 

OB BE Н 

OC ^ EC so 
In ACOA , OF is the bisector of ZCOA 

OC CF 

EA энэн sas (Bed 

OA FA 


Multiplying the corresponding sides of (1), (2) and 
(3) we get 





OA „ОВ, OC AD, BE. CF 
OB OC OA РВ EC FA 
AD. BE. CF 

1 = ——x—x— 

DB EC FA 

DB x EC x FA = AD x BE x CF 
AD x BEx CF = DBx EC x FA 


In AD is the median of ДАВС . The bisector of 
ZADB and ZADC meet AB and AC in E and Е 
respectively. Prove that EF || BC. 


Sol: 
A 


B D e 
Given: In ДАВС, , AD is the median and DE and DF 
are the bisectors of ZADB and ZADC respectively 
meeting AB and AC in E and F respectively. 
To prove: EF || BC 


on 
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Proof 
In AADB, DE is the bisector of ADB 
. AD AE 
^CDB = EB (T) 
In AADC, DF is the bisector of ZADC 
AD _ АЕ 
DC FC 
э AD _ АЕ 
DB FC 


[^ AD is the median BD = DC]... (2) 
From (1) and (2), we get 
АЕ _ АЕ 


EB ЕС 


. The bisectors of the angle B and C of a triangle 


ABC, meet the opposite sides in D and E 
respectively. If DE DE || BC BC, prove that the 
triangle is isosceles. 

Sol : 


B с 
Given: ДАВС is a triangle in which the bisectors of 
ZB and ZC meet the sides AC and AB at D and E 
respectively. 
To prove: АВ = АС 
Construction: Join DE 
Proof: In AABC , BD is the bisector of ZB 


AB AD 
А — „{ Шу 
BC DC 
In ДАВС, CE is the bisector of ZC 
AC AE 
б БЕ: (2) 
Now DE ll BC 
"QE „22 8) 
BE рс [By thales theorem] 
From (1), (2) and (3), we have 
PR BE amu 
BC BC 


Hence AABC is isosceles. 
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7. P and О are points on the sides CA and CB! 
respectively of AABC right angled at C. Prove 
that AC? + BP? = АВ? + PQ? 


Sol: 
A 
P 
9. 
B Q с 
In right 
angled triangles АСО and PCB, we have 
AQ? = AC! + СО? and 
РВ? = PC? + СВ? 
=> АО? + BP? = (AC? + CQ?) + (PC? + СВ?) 
=> АО? + ВР? = (AC? + ВС?) + (PC? + QC?) 
[Ву pythagoras theorem we have ! 
AC? + ВС? = АВ? and РС? + QC? = РОЗ] | 


^. AQ? + BP? = АВ? + PQ? 
8. ABC is a right triangle right angled at C and 


АС = V3 ВС. Prove that ZABC = 60°. 
Sol: 
A 


B c 
Let D be the midpoint of AB. Join CD. 


(gen 
| Don 
(2) = 





AB = 2BD 
(1) and (2)> BD = BC 
We know that the midpoint of the hypotenuse of a 
right triangle is equidistance from the vertices 
^ CD = AD = BD 
= 60 = BC 
Thus in ДАВС we have BD = 
^. ABCD is equilateral 
= 2 ДАВС = 60° 


CD = BG 


. A point O in the interior of a rectangle ABCD is 


joined with each of the vertices A, B, C and D. 
Prove that ОВ: + OD? = ОС? + OA? 
501: 


Let ABCD be the given rectangle. Let 'O' be the point 
within it. Join OA, OB, OC and OD. 


Through О draw EOF || AB. Then ABFE isa rectangle. 
In right triangles AOEA and AOFC , we have 
OA? = ОЕ? + AE’ and OC? = ОР-СР 
ОА? + ОС? = (OE? + АЕ?) + (OF? + CF?) 
OA? + ОС? = ОЕ? + OF? + AE? + CF moi] 
Now in right triangles AOFB and ADOE we have 


ОВ? = OF? + EB'and OD? = ОЕ? + DE? 
OB? + OD? = (OF? + FB?) + (OE? + DE?) 
OB? + OD? = ОЕ? + OF? + DE? + ВЕ? 
OB? + OD? = ОЁ + OF?+CFP+AE? — ..(2) 


[7 DE = CFand AE = BF] 





Since ABC is a right angled triangle, |ACB = 90° 


AB! = АС? + ВС? 
2 
Ав? = (v3Bc) «sc 
ГАС = J3 BC given] 
АВ? = ЗВС? + ВС? 
=> АВ? = 4ВС? 
АВ = 2BC NO 
1 
But BD = > AB 


10. 





Show that the altitudes of a triangle are 
concurrent. 
Sol: 
B 
Р 
R 
A Q с 


2 
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Let in AABC , P, О and Rare the foot of the BR АО CP ВС АВ АС 
perpendiculars drawn from the vertices A, Band С | BP 4 АВ 4 со = АВ а АС 4 BC ^ 
pc. 7. By Cevas theorem altitudes are concurrent. 
v ZBRC = ZBPA = 90°, : 11. Draw a circle of radius 5 cm. Consider a point P 
at a distance of 8 cm from the circle’s centre and 
ZB is common [.. By AA criteria] draw two tangents from P. 
BR _ BC 501: 


Р ши 
BP ВА 0 А 
Similarly AAQB ~ AARC 
AQ AP ҮС 
AR ^ AC em Р 
and ACPA ~ АСОВ je 
СР АС 
— = "IC 
CQ ^ sc 9) $ 


Multiplying (1), (2) and (3), we have 


Rough Diagram 











Construction: 

Step 1: With center ‘O’ drawn a circle of radius 5 ст 

Step2: Drawnaline ОР = 8cm 

Step3: Draw а perpendicular bisector of OP which cuts OP at M 


Step4: With M as center and MO as radius drawn a circle which cuts previous circle at A and B. 
( 
2921 
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Step 5: Joined AP and ВР. AP and BP are the! Since the two tangents drawn to a circle from an 





required tangents. ! external point are equal. 
AP = ВР = 6.2 ст. i АО = АВ sadi) 
12. А circle is touching the side BC of a ДАВС at P } Similarly ВО = ВР 27 
and touching AB and AC produced at О and К. | and CR = CP 4413) 
Prove that AQ = 1 (Perimeter of AABC ) | Now perimeter of ДАВС 
Sol: ” = AB+BC+AC 


= АВ+ (ВР+ РС) + АС 

= АВ+ (BQ + СВ) + AC 
[From (2) and (3)] 

= (AB + BQ) + (CR + AC) 

= AQ+AR 

= AQ+AQ [From (1)] 

=2AQ 





АО = 3 (Perimeter of ДАВС ) 





д". 
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MIND MAP 








COORDINATE GEOMETRY 
Distance between the points 
(х,у) and (х, у,) 
a 
triangle quadrilateral 


24605 7 xY + 0,7 XY 
| Spe | Equation of Coordinate axes 


Parallel lines 
Equations 10,1 Perpendicular lines 


m xm,--l 





Slope-intercept 
form 
y=mxt+c 


Slope-One Point Two points form 
form Уу-у _ х-х 
y-y cmox-x) Jiz) Ху-х 
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Area of mine with the given vertices (x,, у,). (х,, у.) and (x,, у.) is 





(Xy ys) 


= 3 [x (у, Уз) + х, (у; — Y) + х, (y; - y)] sq. units 


1 : 
(ог) 8 Г, y, + х,у, + хуу) - G5; y, + x; y, + x, уу) sq. units. 


Condition for collinearity хэд! бу) 


i 
р 

р 

р 

р 

р 

1 

р 

р 

@ If the three distinct points (x,, уу), (x,, у,) and (x, y,) are collinear, then area of the triangle formed 
: by the points is zero. бий 

ie,x (у,-у,) + Х,(Уу-у) + x; (у-у) = 0 (oy) 

| Area of Quadrilateral formed by the points 
(х,у) (х, ур, ху уу and (x, y.) is 
1 
1 
i 
4 


(у 


5 ; Са =) (у, У) - (х, - х) (у, - у,)] sq. units. (хууд 





Find th the area Lot ts triangle whose vertices are ! 


1 
73 lows xv + хууд + Y) 





at (-3, 5), (5,6) and (5, -2). | =! q6430425)- (25-10-18) 
Sol: 1 2 
Ш 
=F {61 + 3} 





= 369 = 32 sq. units 


| Show that the points Р(-1.5, 3), Q(6, - 2), 
R(-3, 4) are collinear. 























Sol: 
The points are P(- 1.5, 3), Q(6, - 2), R(-3, 4) 
Area of APQR 
1 
=5 [oua + xiva + хууд = бозу, + х,у; + хуу) 
Plot the points in a rough diagram and take them in | m {(3 + 24-9) - (18+ 6 - 6)} 
counter-clockwise order. 1 2 
| 1 P 
Let the vertices be А(-3, 5), В(5,-2), C(5, 6) | = 5 Als = 18} =0'ea: units 
4 4 $! ‘Therefore, the given points are collinear. 


(у) (у) Gs wt If the area of the triangle formed by the vertices 

The area of AABC is i A(-1, 2), B(k, - 2) and C(7, 4) (taken in order) is 
22 sq. units, find the value of k. 

2 
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— Sol: Н 
The vertices are A(-1, 2), B(k, - 2) апа C(7, 4) 
Area of triangle ABC is 22 sq. units 


1 
3 (® + хуу ta) Gan exp +) =22 


1 
2 (@+к+10-0К-14-ф} =22 
2k434 = 44 > Ж=10 > k-5 
If the points Р(-1, -4), Q(b, c) and R(5, - 1) are 


collinear and 2b +с = 4, then find the values of 
b and c. 
Sol: 
Since the three points P(-1, -4), Q(b, c) and 
R(5, -1) are collinear, 
Area of triangle POR. — 


0 
1 
i {(х» xs + хуу) - был + хуу, + хуу) -0 


5 (C c-b- 20)- (- db « Sc 1) = 0 
-с-Ь- 20 +4 - 5с-1 = 0 
бела у ..@ 
Also, 2b +с=4 (from given information) ... (2) 
Solving (1) and (2) we егр-3,с--2 


The floor of a hall is covered with identical tiles 
which are in the shapes of triangles. One such | 
triangle has the vertices at (- 3, 2), (- 1, - 1) 
and (1, 2). If the floor of the hall is completely 
covered by 110 tiles, find the area of the floor. 
Sol: 





+ (12) = 6 sq. units 


Since the floor is covered by 110 triangle shaped 
identical tiles, 


Area of floor = 110 x 6 = 660 sq. units 


Find the area of the quadrilateral formed by 


the points (8, 6), (5, 11), (- 5, 12) and (- 4, 3). 
Sol: 





























Before determining the area of quadrilateral, plot 
the vertices in a graph. 

Let the vertices be А(8, 6), В(5, 11), С(- 5, 12) and 
D(- 4, 3) 

‘Therefore, area of the quadrilateral ABCD 


1 
= ух» eos etn) - бу tay Hayy ty} 
= 1 ((88 + 60 - 15-24) - (30 - 55 - 48 + 24)} 
{109 + 49} 


{158} = 79 sq. units 


ыр- кюре N 


ШЕ The given diagram showsa plan for constructing 
a new parking lot at a campus. It is estimated 
that such construction would cost X 1300 per 
square feet. What will be the total cost for 
making the parking lot? 

501: 

The new parking lot is а quadrilateral 
whose vertices are at A(2, 2), B(5, 5), 
C(4, 9) and D(1, 7). 





Vertices of one triangular tile are at (— 3, 2), 
(-1,- 1) and (1, 2) 
-. Area of this tile 


2 


(3-242)-(-2-1- 6) sq. units 
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ТҮ? 
Therefore, Area of parking lot 


= {(10 + 45 + 28 + 2) (10 + 20 + 9 + 14)} 
=! (85-53) 

2 
=> (32) = 16 sq. units. 


Therefore, area of parking lot = 16 sq. ft 
Construction rate per square feet = 1300 


Therefore, total cost for constructing the ! 


parking lot = 16 x 1300 = $ 20800. 


(7 Progress Check 





1.Complete the following table. 





IEEE (1) (3.4). (5. 5) 


Distance = J(x,—x,) +(4,- x; 


= 48-58 + (4-5) 
= J4+1 = 5 units 


*x Wty) (355 4+5 
2. 2 a 3 








9 
=|4> 
2 
mx, +nx, ту, +n; 
Internal division (=a mem) 
m+n m+n 


(200439) 2(5)+3(4) -(2 2) 
“| 243 7 2+3 71575 





mx,—nx, ту, пу, ) 


External division 4 , 
m-n m-n 


- (29-19 к= 


2-3 2-3 
1-2 
212291 шылау. 
| 2) са 
00 (-7,13),(-3,1) 
Distance = {ү(х,-х,) +y,- x, 


= [7 +3) -03-1) 
= 4/16+144 = J160 = AJ 10 units. 


Mid point = Ex ЭЭ» 
2 2 

EP 1341 "T 

a 5 У | 557) 


Internal Division: 


13 
Let the Ratio be К: 1, given point (- з’ ) 


iss (= mmn) 2 (28) 











m+n m+n 8! 
К(-3) +1(-7) k()«103) _ (-2 s) 
k+l ° k+l 57 
-3k-7 кыз) (13, 
kel 7141) 0 3° 
E k413 25 
kl 
k+13 =5К+5 
8 24k > 2=k 
. Кайо 1$ 2:1 
External Division: 


Let the ratio be К: 1 and given point (- 13, 15) 


тх, — NX, , my, — ny, 
Now (mcm ъа, 3 = (- 13, 15) 
m-n m-n 


f: В! 
297. 
ы 
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К(-3)-1(-7) k()-103) | 2.А (0, 5), B (5, 0) and C (—4, — 7) are vertices of a 
“Чи 0» ва 7 =(- 13, 15) i triangle then its centroid will be at ғ 
| A (0, 5), B (5, 0) and C (-4, — 7) 








5 Ё-18 че ! ie yl 
Edo |  Centroidofatriangle = [азал A 2 
k-13 = 15-15 
15-13 -15К-К _ [=з 507) 
2 =14k | в ^ g 
sal | 12 
к i = 3 
. Вабо іѕ1:7 | 





3. The vertices of A РОК are P (0, —4), О (3, 1) and R (- 8, 1) 
(i) Draw ^ PQR on a graph paper. 
(ii) Check if A PQR is equilateral. 
(iii) Find the area of A РОК. 
(iv) Find the co-ordinates of M, the mid-point of QP. 
(v) Find the co-ordinates of N, the mid-point of QR. 
(vi) Find the area of ^ MPN, 
(vii) What is the ratio between the areas of A MPN and ^ РОВ? 
Given vertices are P (0, — 4), Q (3, 1) and R (- 8, 1) 


@ = 
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(1) A PQR is not equilateral. 


(11) Area of А PQR 


1 
Py [х, (у, - y) * x; (у, - Y) + x, (у, - 2] 


-i [0 (1-1) -3(1«4) - 8(- 4- 1)] 


Ї 55 

=> [15 + 40] = — sq. units. 
2 [ ] 2 8 

Gv) Mid point of 


X *X, У +y: 
р | 175 h^ 
маз 


043 —4+1 з з 
= м|=2°, = м|5,-5 
«[ 2" g | ( 2) 


(v) Mid point of 


Xx x, Xt). 
R= | Be ^*^ 
on эв! 





Area of А MPN 


м(3-3) бө өл(-34| 
2 2 2 


-ЇЗөөнр 3 19| 
2|2 2) 3X2 


(vi) 


Area 





1| 30+25 55 2 
— = — sq. units 
2 4 8 


[^ area cannot be negative.] f 


(vii) Area of A PQR > area of A MPN . 


55 55 


Area of PQR : Area of MPN = --:---4:2 | 


2 4 
4. ша quadrilateral АВСР” with vertices 
А (-3, - 8), B (6, —6), C (4, 2), D (- 8, 2) 
(i) Find the area of А ABC 
(ii) Find the area of ^ ACD 


(iii) Calculate area of A ABC + area of A ACD i 


(iv) Find the area of quadrilateral ABCD 
(v) Compare the answer (iii) and (iv) 






































Quadrilateral ABCD with vertices 
A (- 3, - 8), В (6, - 6), C (4, 2) and D (- 8, 2) 


= 1 
(i) Area of A АВС = 5 Ix, (у-уу) + 





х, (у, - y) + x, (y, - у,)] sq. units. 


=; [-3(-6-2) +6 (2+8) - 4(- 8 6)] 
1 
=; (24+ 60-8) = 2 (76) = 38 sq. units. 


(i) Areaof A ACD 
- [-3 (2-2) 44248) -8(-8-2)] 


- [40 + 80] = 60 sq. units. 
(iii) Area of A ABC 4 Area of A ACD 
=38 + 60 = 98 sq. units. 
(iv) Area of Quadrilateral ABCD. 
ej G3) 173) = бух) 0,739] s units 


= [(-3-4)(-6-2)-(6«8) (-8-2)] 


1 196 
=— [56 + 140] = —- = 98 sq. units. 
2 2 
(v) From (iii) and (iv), we know that 
Area of Quadrilateral ABCD = Area of A ABC + 
Area of A ACD. 
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1 
Area of triangle ABC = 5 [(х, у, + х,у, + 9, Y) 
1. How many triangles exist, whose area is zero? | ~(x,y, +х,у, +4, yp] 
No such triangles exist. 1 
2. If the area of a quadrilateral formed by the points | =g D 05739 +% 05 - Y) 
(a, a), (~a, a), (a, — a) and (~ a, — a), +x, (Y, - y))] sq. units 
where «#0 is 64 square units, then E I [-4 (-5 + 1)-3(-1-6)+1(6 + 5) | 
(i) identify the type of the quadrilateral ! 2 
(ii) find all possible values of a. Н = 3 [- 4 x (-4)-3 x (-7) + 1 x (11)] 
Given points (a, a), (— а, a), (a, — a) and 
(а, -a) = 1 6+21+11] 
Area of the quadrilateral = 64 sq. units H 2 
1 i 1 s 
2 [(x, - x) (y, - уд - (x, -х,) (y, - y,)]= 64 | = Б (48) = 24 sq. units. 
(а+а) (а+а) - (-а-а) (а+а) =128 } Gi) Given vertices are A(- 10, - 4), B(- 8, - 1) 
Да? + 4a? =128 and B(- 3, - 5) 
8S4?» -198 |! ЕЕ Em 
а? =16 umm at | M 
а =+4 ! Ї 
Since area = 64 [Perfect square and points are ВЕ 1—1 3 |—- 1—1 





equidistant], the quadrilateral is a square. 





№ Exercise 5.1 л ie | 


1. Find the area of the triangle formed by the points = 0 m 
(0 (1, - D, C4, 6) and (- 3, -5) ЕТ ш c E 
(ii) (- 10, —4), (- 8, - 1) and (- 3, — 5) ! 
Sol: | peee mp ooo 
(i) Given vertices are (1, - 1), (- 4, 6) and (- 3, - 5) 






























ie 
- 10). 4 
































с63-9 lv 





7 1 
Area of triangle = — [x, (y,-y,) + x,(y,- y) + 
X, (y, - ,)] sq. units 
=; [-10(-1+ 5) -8(-5 +4) -3(-4+1)] 


-lpi009-8C1-3C3] 


erre 


[-40 4 8 + 9] 


40417--2 --115 


[^ Area cannot be negative] 














2. Area of triangle = 11.5 sq. units. 
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2. Determine whetherthe set of points are collinear. ! 1 
Н Area of triangle= 2 [x, (y, - Y) + 


m NS 2 
© | 23), а д... x-y) +, (у, -y)l 


(ii) (a, b + с), (b, c + a) and (c, a + b) ] 1 
и : 5 08-2) + p2-0)+6(0-8)] =20 
ү i 1 | 2р-48 = 40 
—253 |,(-5, -8,8). ; 
(1) Given points ar ( p ) (-5, 6) and (- 8,8). | 2p = 40448 
Let us use area of triangle formula ! 2р- 88 
1 i 8 
Area of triangle- 2 [х, (У-у) + | р = 2 244 
ху, =y) + (у, - У, ! (ii) Given vertices are (p, р), (5, 6) and (5, - 2) 
--36-9-56-5-86-9| Н Area of triangle= Pa sq. units 
Area of triangle= > [x (y, - y) + 
4A He»-s9-se»] ханд 
2| 2 | А x, (у-у) +x, (y, - y)l 
Т 1 i 
23 1-25+24 => (0-0 ! 2 [Р(6+2)+5(-2-р+5(р-6) =32 
Since, the area of triangle is zero, the given i 8р-10-5р+5р- 30 = 64 
points are collinear. ) 8р- 40 = 64 
(i) Given points are (a,b + ©), (Б,с+а) аад, 8р = 64 + 40 = 104 


(c,a +b) | р = M4 лз 


Area of triangle Н Ix, (у, -y3)+ J ЖАМ... № a 
ху, - y) * x, (у, -y)l | 4. In each of the following, find the value of ‘a’ for 
which the given points are collinear. 

(i) (2, 3), (4, a) and (6, - 3) 

1 Н (ii) (a, 2-2а), (-а+1, 2a) and (-4-a, 6-2 a) 
== [a(c- b) +6 (a - c) * c (b - a)] | 501: 
2 Н (i) Given points are (2, 3), (4, a) and (6, - 3) 
Since the points are colinear, Area of triangle is zero. 


[a(c+a-a-b)+b(a+b-b-c) 
+c(b+c-c-a)] 


Nie 


1 

=> [ас - ab + ab - bc + be - ac] 
2 ja d 
кы: [x, (у,- у, +х, (у, - у) + x, (y, - y)] 20 





























1 i 
е Deu Н => 2(a +3)+4(-3-3)+6(3-a)=0 
Since, the area of triangle is zero, the given points | 2а+6-24+18-ба=0 
_ are collinear. Е | -4a4020 
3. Vertices of given triangles are taken in order and i -4a=0 
their areas are provided below. In each of the | а-0 
following find the value of ‘p’. i Gi) Given points are (a, 2 - 2a), (- a + 1, 2a) 
51. Vertices Area (sq. units) ! and (-4-а,6 - 2a) 
No. i Since the points are collinear, Area of triangle is 
G) | (0,0) (p. 8), (6,2) 20 i ин 
(Gi) | (рр), (5, 6), (5, - 2) 32 i ie; y [м (у, - уз) +х, (у, у) +x, 0,7 y] 20 
Sol: 1 а (2а-6+2а) + (-а+1) (6-2a- 24 2а) + 
(i) Given vertices are (0, 0), (р, 8) and (6, 2) | (-4-а) (2-2а-2а)=0 
Areaoftriangle- 20 sq. units. Н a (4a - 6) + (-а+1) (4) + (-4-а) (2-4a)=0 


“ш 
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бш 


(Dividing by 4) 
2a+a-1=0 


(2a-1)(a+1)=0 


1 
2а-1=0,а+1=0 > a-yl 


5. Find the area of the quadrilateral whose vertices | 


are at 

(i) (-9, 2), (- 8, - 4), (2, 2) and (1, 3) 
(ii) (-9, 0), (- 8, 6), (- 1, - 2) and (- 6, - 3) 
501: 

| |— хажб: 1 cm = 2 units 




























































































ЮҮ! 
(i) Given vertices are А(-9,-2), B(- 8, - 4), 
C(1, -3) and D(2, 2) 
Area of the Quadrilateral ABCD 





1 
73 бу, + у +х,у,+х, у,) - (х,у, +, % 
+X, у, +X, y,)] sq. units 


LC- 9) (-4) + (- 8) (-3) + (1) (2) + (2) (- 2)] - 
[С 8) (- 2) (0 C 4) + (2) (-3) + (- 9) (2) 








Да? - ба -4а+4-8+ 1ба- 2а+ 4а 0 * 
842-44-4-0: 


1 
= [(36 +24 +2- 4) - (16-4-6- 18)] 
1 
2 
~<. Area of quadrilateral = 35 sq. units. 


- 3 [58 - (- 12)] = = [70] = 35 sq. units 


(1) Given vertices are (- 9, 0), (- 8, 6), 
(- 1, - 2) and (- 6, - 3) 























ХҮ 

| 7 Scale ii 
ШЕ xaxis: 1 cm = 2 units 
| р(-8,6) | : y-axis : 1 cm = 1 unit 

| 

НЕ 

| 

| 

ГЭЖ 


























1—64 











oF 
po dy 



































Area of quadrilateral ABCD 





1 
= 2 + У 08 yY) (куу, ex y, 

*xy,*xyJl 

1 
(or) 5 = [(х, - x) (у, - y) - (x, - x) (у, - у,)] 
sq. units 
- (-941)(-3- 6) - (- 64 8) (0 + 2)] 
1 

= 5 1 9)(-9) - (2) 01 
-1 72-4 = 58-4 
= 5 2-4]= "m 


7. Area of quadrilateral = 34 sq. units. 
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6. Find the value of k, if the area of a quadrilateral ' 


is 28 sq. units, whose vertices are (- 4, — 2), 

(-3, К), (3, - 2) and (2, 3) 

Sol : Given vertices are (- 4, - 2), (- 3, k), (3, - 2) and 
(2, 3) and area of quadrilateral is 28 sq. units. 


1 

Area of quadrilateral = = [(x, - x) (у, - y) - 
2 

(x, - x) (у, - x)l 


i [(-4-3)(k-3)-(-3-2) - 242) -28 
(-7) (k-3) - (- 5) (0) = 56 
-7к+21= 56 
- 7k = 56 -21=35 
55 ээд 
-7 
k=-5 


7. If the points A (— 3, 9), В (a, b) and С (4, - 5) are 


collinear and if a + b = 1, then find a and b. 
801: 
Given points A (- 3,9), B(a, b) and C (4, - 5) 


Since the points are collinear, Area of triangle ABC = 0 | 


1 E 
иас [х, (у,- 70+ x, Gd у, + x, (У, 239] 2077 


=» -3 (b +5) +a (- 5-9) +4(9-b)=0 } 

-3b- 15- 14a +36- 4b =0 

(+-7) - 14a-7b+21=0 | 

2a+b=3 00) 

Given thata + = 1 (2) 
Solving (1) and (2) 

24-5-3 ший i i 

a+b=1 ни) 





(1) - (2) > 
Substituting in (2) 

2+b=1 > b=1-2=-1 
^? а-2,5--1. 





8. LetP (11, 7), О (13.5, 4) and В (9.5, 4) be the mid- 
points of the sides AB, BC and AC respectively 


of ДАВС , Find the coordinates of the vertices : 
А, B and C. Hence find the area of ^ ABC and : 


compare this with area of A РОК. 





Sol: А (x, y) 





В (x y; Q 23 
= | (ра шилд 
Given P, О, Rare the mid points of the sides of a 
triangle. 


Let the vertices of triangle ABC be A (х, уу, 
B (х, yj and C (x, y,) 


P is the mid point of AB 
х+х N+ 
> 43,4! = (11,7 
| 2 2 | (11,7) 
Comparing the co-ordinates, we get 
X +x, = 22 ап4 за) 
у, +, = 14 “«(8) 
Q is the mid point of BC 
e 2.2% гур _ (13.5, 4) 
2 2 
X,+x, = 27 wa da) 
y,+y, = 8 ww (4) 
Ris the mid point of AC 
=> Kite Ati a (9.5,4) 
2 2 
хүжх, = 19 wa (5) 
у, ty, = 8 a (6) 


Solving (1), (3) and (5), we get 
ху= 7,х, = 15 and x, = 12. 
Solving (2), (4) and (6) 
we get y,=7,y,=7,y,=1 
7. The vertices are А (7, 7), В (15, 7) and C (12, 1) 
Area of AABC = i [х, (у,- уу) + х, (у,-у,) 
+x, (y,-y))] 


1 
= 5170-1) +150-7) 4127-7) 
= 1 2-90|-1 (-48)--24 
=з =5 = 
= 24sq.units. [- Area cannot be negative] 


2 
| 








Don 
— Area of A PQR 


[11 (4-4) + 13.5 (4-7) & 9.5 (7 - 4)] 


-12 
[0-405+285]=—— =-6 


l юре юре 


Area 


6 sq. units [' area cannot be negative] 
-. Area of ДАВС = 4 (Area of A РОВ). 


9. In the figure, the quadrilateral swimming pool : 


shown is surrounded by concrete patio. Find the 
area of the patio. 


D(-10,6) 





‘A(-4,-8) 


Sol: Area of patio = Area of Quadrilateral ABCD - 


Area of Quadrilateral EFGH | 


Area of Quadrilateral ABCD 
A (- 4, - 8, B (8, - 4), C (6, 10) and D ( - 10, 6) 


+ 6,73) 05-3) - бу 23) у, - 921 


Area 


[(- 4-6) (- 4-6) - (8 + 10) (- 8 - 10] 


Rie юре 


[100 + 324] = zm = 212 sq. units 


Area of Quadrilateral ЕЕСН 
E (- 3, - 5), F (6, - 2), G (3, 7) and H (- 6, 4) 


Area i [0 3,- 3) C 2-4) -(6 +6) (-5- 7)] 


180 
144] = гон 90 sq. units 


= 1, [36 + 
2 
2. Area of patio = Area of Quadrilateral ABCD — 


zc Олд шш. 
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+10.A triangular shaped glass with vertices at 
A(- 5, — 4), B(1, 6) and C(7, — 4) has to be 
painted. If one bucket of paint covers 6 square 
feet, how many buckets of paint will be required 
to paint the whole glass, if only one coat of paint 




















is applied. 
Sol: 
SEE ШЕ A 

Scale Y 
x-axis : 1 cm = 2 units 7 
y-axis : 1 cm = 1 unit 

| B (1,6) 

T 

5 






















































































> 
i 4 d 8 X 
С (7-4) 
-6 
= 
(254 
Given vertices are A (- 5, - 4), B (1, 6) and C (7, - 4) 
1 
Area of triangle = 2 Ix, my) *x Gy- y) + 


x, (y, - y,)] sq. units 
Area of triangle АВС = ; [-5 (6+4) + 


1 (-4+4) +7 (-4-6)] 


—120 


1 
=- [-50+0- 70] = —— =- 60 
2 2 


[ Area cannot be negative]. 
. Area = 60sq.units. 
Given that one bucket of paint can be applied for 6 sq. ft 
^. No.of buckets = 50. 10. 
6 





Area of Quadrilateral EFGH 
Е 








Уп 





| RDINATE GEOMETRY 


11. In the figure, find the area of (i) triangle AGF 
(ii) triangle FED (iii) quadrilateral BCEG. 


I 




















Sol: 


(1) Area of triangle AGF Н 
Vertices А (- 5,3), С (-4.5, 0.5) and F (- 2,3). | 


Area of triangle = i [х, (у,- Y) + 
х, (уу-у) + x, (y, - Y))] sq. units | 
- 1-5(05-3)-45(3-3)-2(3-05) | 


-i 025-5)-22 = 3.75 sq. units 


Gi) 


(iii) 





Area of triangle FED 
Vertices are F (- 2, 3), E (1.5, 1) and D (1, 3) 
1 
Area of triangle = 2 Ix (у, - у, + 
x, (y,- y) + x, (у, - у,)] sq. units 
1 
=; 020-3 «158-3 418-9] 


1 6 
эт [4+2] = = =3 sq. units 
ЛЭХ 889 


Area of quadrilateral BCEG 
Vertices are В (- 4, - 2), C (2, - 1), 
E (L5, 1) and G (- 4.5, 0.5) 


1 
Area of quadrilateral = D [(x, - x) (,- y) 
= (x, - xj (y, - y,)] sq. units 
= [(-4-15)(- 1-05) - (2+4.5) (-2- 1)] 


= © 55) C15) - (65) СЭ 


n 1 
=- [8.25+ 19.5] = — [27.75 
р' ir; 27751 


=13.875 = 13.88 sq. units 
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Inclination of a Line 





The angle of inclination of a line is the angle which a straight line makes with the positive direction of X-axis and 
it is usually denoted by Ө. 


@ The angle of inclination of any line parallel to X-axis is 0°, 
@ The angle of inclination of any line perpendicular to X-axis (or) parallel to Y-axis is 90°. 


@ Slope: If '0' is the angle of inclination, then ' tan0' is called slope of a straight line and it is usually 
denoted by ‘m’. 


Slope m = tan0, 0° <0<180°, 6#90° 


р 
i 
І 
І 
' 
І 
^ 
i 
' 
' 
' 
i 
' 
' 
р 
i 

change т ordinates у, — y, р 

Slope = = ——— | 

i 
' 
' 
i 
' 
' 
' 
i 
' 
i 
І 
i 
' 
i 
' 
' 
1 


~ changeinabscissae х, x, 
The slope of a vertical line is undefined as tan 90? — undefined. 
: А "O. e 35 
The slope of the line through the points (x,, y,) and (x,, y,) is re (or) ——— 
275 b a 


If two lines are parallel, then their slopes are equal. i.e., m, = m, 


If two lines are perpendicular, then the product of their slopes is — 1 
ie,m,xm,--1. 


@ Slope is also called Gradient of the line. 


№ Worked Examples Sol: 


0) (-6, 1) and (- 3, 2) 















(i) What is the slope of a line whose исгэж, XL 1 
inclination is 30°? The slope = xx -346 3 
(ii) What is the inclination of a line whose 
А - 14 212 
slope is 3? Gi) |-—-]|and| -, = 
Sol: ка TR 
(i) Here Ө = 30° 3 1 6-7 
Slope m= tan 0 The sl. „7 EN. М. 
P T e slope 2 : 1: 647 
Therefore, slope = m = tan 30° = В 7 8 21 
Gi) m= J3, let Ө be the inclination of the line — 1 " 21 — 3 
14 13 26 
tan8 = 4/3 = 0 =60° 
Gii) (14, 10) and (14, - 6) 
Find the slope of a line joining the given points | 36-40 jg 
(i) (6, 1) and (- 3, 2) The slope = |4 т 
(ii) (- i 3 id E 3 ) which is undefined. 
32 7 The slope is undefined. 


(iii) (14, 10) and (14, — 6) 
( Y» 
| 306. 
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Don 


The line r passes through the points (- 2, 2) and | 
(5, 8) and the line s passes through the points : 
(- 8, 7) and (- 2, 0). Is the line r perpendicular to s? 





Sol: 
8-2 6 
The slope of line r is m, = 53157 
-7 7 
The slope of lines is m, = ВЕ 
The product of slopes = = = =-1 
р P 76. 


"That is, m,m, 


‘Therefore, the line r is perpendicular to line s. 





EAH The line P passes through the points (3, - 2), 
(12, 4) and the line Q passes through the points 
(6, - 2) and (12, 2). Is P parallel to О? 


Sol: 
4+2 E X 
The slope of line P is m, = 1575 = ос 
24-42 4 23 
‘The slope of line Q is 10,512: е гр 5 


Thus slope of line P= slope of line Q 
"Iherefore, the line P is parallel to the line Q. 


Show that the points (- 2, 5), (6, - 1) and (2,2) 
are collinear. 














‘The vertices are А(- 2, 5), B(6, - 1) and C(2, 2). 
== 
6+2 





Slope of AB 








2+1 

Slope of BC = 2-6 
3 —8 
"TU. 


= Slope of AB = Slope of BC 


‘Therefore, the points A, B, C all lie in 
line. 
Hence the points A, B, and C are colli 


four points 


а same straight 


near. 


: Let A(1, - 2), B(6, - 2), С(5, 1) and D(2, 1) be 


(i) Find the slope of the line segment (a) AB 


(b) CD 


(ii) Find the slope of the line segment (a) BC 


(b) AD 
(iii) What can you deduce from 
501: 





your answer. 


Уул 
(i) (a) Slope of AB = 2—— 
35398 
-242 
Е =0 
1-1 
(b) Slopeof CD = be 
АШ 
EE 
1+2 
Gi) (a)SlopeofBC = 5-6 
- Le 
1+2 
(b)SlopeofAD = 2-0, 
2-1 
3 
m 
1 


Gii) The slope of AB and CD are equal so they 


are parallel. 
Similarly the lines AD an 


d BC are not 


parallel, since their slopes are not equal. So we can 


deduce that the quadrilateral ABCD i: 


sa trapezium. 


Consider the given graph representing (in 


crores) growth of population graph. Find the 
slope of the line AB and hence estimate the 


population in the year 2030. 


Gon 
ге 











Sol: 
(AY 


1021 














Production (crares) 
854 


Ё 












О| 005 2010 2015 2020 2025 
Үү? | Year 


The points A(2005, 96) and В(2015, 100) are on the 
line AB. 





100-96 4 


72015-2005 ^ 10 


Let the growth of population in 2030 be k crores. 
Assuming that the point C(2030, k) is on AB, 
we have 


Slope of AB 


2 
5 


slope of AC = slope of AB. 


k-96 2 
> чи 2 
2030-2005 ~ 5 
= k-96 2 
25 5 
= k-96 = 10 
> k = 106 


Hence the estimated population in 2030 = 106 Crores. 





Without using Pythagoras theorem, show that 
the vertices (1, - 4), (2, - 3) and (4, - 7) forma 
right angled triangle. 

Sol: 

"Ihe vertices are A(1, – 4), B(2, - 3) and C(4, - 7). 


The slope of AB 


The slope of BC 


The slope of AC 





Slope of AB x Slope of AC = (1) (-1) =-1 
That is, m, х m,=- 1 


( m 
308 
P, 
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Therefore, AB is perpendicular to AC. ZA = 90° 
Therefore, AABC isa right angled triangle. 


[] Prove analytically that the line segment joining 
the mid-points of two sides of a triangle is 
parallel to the third side and is equal to half of 
its length. 











Sol: 
P(a,b) 
T 
Ф(е.4) 
(eJ) 
R 
Let P(a, b), Q(c, d) and R(e, f) be the vertices ofa 
triangle. 
Let $ be the mid-point of PQ and T be the mid- 
point of PR 
Therefore, 
R a+c b+d TT acte bf 
“| *у | шее 
b-f b+d 
Now, Slope of ST = E ERE 
= 
7-4 
E e-c 
f-d 
And slope of QR ad 
Therefore, ST is parallel to QR. (since, their slopes 
are equal) 
Also, 








ate atc) b+f b+d) 
а= 5 al'a в 

Ме 9 + (f= ay 

1 


ST = -QR 
9 


li 
юре 


‘Thus ST is parallel to QR and half of it. 
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1. Write down the slope of each of the lines shown 


on the grid below. 
Write down the slope of the lines shown on the 
grid below. 
































Sol: (iii) Slope oftheline 


change in y coordinate 3 
b cm = эж “508 
change in x coordinate 3 
Slope of T is undefined. 


Slope of S is 0. 





2. Fill the missing boxes. 


А (- a, b), B (За, - b) 
А (2,3), В (-, -) 





1. Points А (-a, b), В (3a, - b) 





Slope = AU. 
X, 7x, 
b+b 
7 Та-за 
g № 
7 с4а 2a 
2. А (2,3), В(__,__), slope = 2 
Slope = ll 2 
3379 
ci RR 
b - _ 
Any values satisfying this, can be the second 
point. For example, x; == 2, y, =- 5 


3. Any line parallel to X-axis, is having slope ‘0. 


4. Any line perpendicular to X-axis, is having slope 
"undefined: 





1. The 
perpendicular to each other. Is the condition 
m,m, = - 1 true? 


straight lines x-axis and y-axis are 


INE m, m, = – 1 is true only when well- 
defined slopes are given. 
X-axis with slope ‘0’ and y-axis with slope 
‘undefined’. 


2. Provide three examples of using the concept of 
slope in real-life situations. 
Real life situation of concept of slope. 
(i) While building the roads, need to 
consider the slope. 
Gi) 
(ш) 


Wheel-chair ramp in Hospitals. 
While constructing Bridges. 
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№ Exercise 5.2 





1. What is the slope of a line whose inclination i 


with positive direction of x-axis is 
(i) 90° (ii) 0° 
501: 
(i) Given angle of inclination Ө = 90° 
7. Slope ofa line ‘m’ = tan 
= tan 90°= o (undefined) 
(i) Angle of inclination Ө = 0° 


Slope of a line ‘п’ = ќап Ө =tan0°=0 
2. What is the inclination of a line whose slope is 
(i) 0 (ii) 1 
Sol: 
(1) Given slope ‘m = 0 
=> tan@ = 0=tan0 
& 9-0 
(i) Slope ‘m’ = 1 
tan® = = tan 45° 
Ө /= 45° 





3. Find the slope of a line joining the points 


G) (5, V5) with the origin 
(ii) (sin 8,— cos 0) and (~ sin, cos 0) 


501: 
4) Given points (5, /5) and (0, 0) 


Zi—25 nan 


Slope ofa line = ——— (ог) 








ыш. 22—24 
QU № 
“75-05 48 
(ii) Given points (sin Ө, — cos Ө) and 
(— sin Ө, cos Ө) 
ny; 
Slope of aline = 1—2 
3-5, 
-со80-со80 2cos0 Б 
Ен = - cot 
sinü*sinü ^ 24800000 


4. What is the slope of a line perpendicular to the | 
line joining A (5, 1) and P where P is the mid- : 
point of the segment joining (4, 2) and (- 6, 4). 
Sol: Mid point of line segment joining (4, 2) 

and (- 6, 4) 


310. 
ни 


2 





" С aX, Yı + y 
Mid point = (825223) 


2 2 


2р [4-6 2+4 
Е 2*3 


Now, slope of a line joining A (5, 1) and 





P(1,3) 
LACAN 1-9 = . 1 
m EEI 20541 6 3 
. Slope of a perpendicular to the line 
joining A and P 
1 1 
=-— 2-.—— 23 
m 


(5) 
3 
5. Show that the given points are collinear: (-3, —4), 

(7, 2) and (12, 5) 

501: 
Given points (- 3, — 4), (7, 2) and (12, 5) 
Let the points be A (- 3, 4), В (7, 2) 


and C (12, 5) 
Slope ofa line = Br m. 
X -X, 
-4-2 -6 3 
Slope of AB = 2327 = 210+ 5 
2-5: -8 
gopa Bee 5 „25.5, 
7=2 -5 5 


Slope of АВ = Slope of BC 
2. The points A, B and C are collinear. 


If the three points (3, — 1), (a, 3) and (1, — 3) are 
collinear, find the value of a. 

Sol: 

Given points (3, - 1), (а, 3) and (1, - 3) 

Let the points be A (3, - 1), B (a, 3) and C (1, - 3) 


6. 





= -1-3 -4 
Slope of AB= d ee 
Xx,—X, S-—ü 2-а 
= 3+3 6 
Slope оЁВС- m Е. 8, 
а= 4-1 8-1 


Since, the points A, B and C are collinear. 
Slope of AB — Slope of BC 
эй 6 


3-а 








а-1 
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-2(a-1) =3(3-а) 


-2а+2 = 9 – За 
За-2а = 9-2 
а = 7. 


7. The line through the points (— 2, a) and (9, 3) has 


slope — | | Find the value of a. 
2 


501: Given points (- 2, a) and (9, 3) and 





1 
Slope = = 
Slope of the line = -i 
Ku» - 1 
„—® 2 
а-3 _ 1 
-2-9 2 
a-3 _ 1 
шоу” 2 
2(a-3) = 11 
2a 11+6 
ээ! 
2 


8. The line through the points (- 2, 6) and (4, 8) 


is perpendicular to the line through the points | 


(8, 12) and (x, 24). Find the value of x. 
501: 
ЖУ 





Slope of the line = 
ig 


Slope of the line joining the points (- 2, 6) and (4, 8) 
6-8 -2 1 








UU A -5 8 
Slope of the line joining the points (8, 12) and (x, 24) 
12-24 12 
2 8-x | 8-x 
Given that the lines are perpendicular 
^ mxm, = - 1. 
1 -12 
=x =-1 
3 18-—= 
4-8-х 
х=8-4 
х = 4. 





Y 


' 9. Show that the given vertices form a right ^ 


angled triangle and check whether its satisfies 
Pythagoras theorem 


(i) A (1, —4), B (2, —3) and C (4, - 7) 
(ii) L (0, 5), M (9, 12) and N (3, 14) 











Sol: 
(i) Given vertices A (1, - 4), B (2, - 3) and 
С (4,-7) 
Л 
Slope oftheline = = 
E 
-4-3 -1 
Slope of AB = 175 = 1-71 
-347 4 
Slope of ВС = a =-2 
Slopeof ac = = 
lope oi ET 





(Slope of AB) x (Slope of AC) = - 1 

-. AB is perpendicular to AC. 

Hence, the given vertices form a right angled 
triangle. 

Distance between the points (x, у,) and (x, y,) is 


(x, =) - (v, 7 y," units. 
AB = (1-2) + 4+3} -.Л зай 


AB? = (42) =2 
BC = 2-4) +(-3+7} = J416 = 0 
ВС? = 20 





АС 


41-48 + 4+7} = +9 = Jis 
АС? = 18 
Now, АВ? + АС? = BC? 
Hence, the Pythagoras theorem is satisfied. 


Gi) L (0,5), M (9, 12) and М (3, 14) 


Slüpeofaline- 22-25 

34 

5—12 =F я 
Slopeof LM = 97979 


fi 
12-14 -2 -1 





Slope of MN = ga a T 
5-14 -9 

Яореоё LN = —— = — =3 
0-3 ens 


1 
(Slope of MN) х (Slope of LN) = (-i 3 =-1. 


“ш 


-. ММ is perpendicular to LN. 
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Hence, the given vertices form a right angled t -A4ES -J5 1 
triangle. Slope of BC = 10-25 = 75 775 
Distance formula = Jos -xy-4(0-x»Y 
-25-5 | 75 
LM = 0-9? +(6-12) = (81449 = 4130 Slopeof CD = = 75 =-1 
LM? = 130 
3:5-45 15 1 
~ -3y —14y = 43644 2440 91, f. = =-= === 
мм =\/9-3 +0214) = (3644 = V. ape ok AD = = = -75 =-5 
2 = 
MAP X Slope of AB = Slope of CD- - 1 
LN = 0-3} +6-м7 = (9481 = 90 м 
LN? = 90 Slope of BC= Slope of AD = ас 
2 LN? + MN? = LM? 


3246 <. AB is parallel to CD and BC is parallel to AD. 
Hence, the Pythagoras theorem is satisfied. : ч 
— ————— — — - — Hence, the given points form a parallelogram. 

10. Show that the given points form a parallelogram: о 
A (2.5, 3.5), B (10, — 4), C (2.5, – 2.5) and 11. If the points A (2, 2), В (- 2, - 3), С (1, - 3) and 
D(-5,5) | D (x, y) form a parallelogram then find the value 

Sol: of x and y. 
Sol: Given points A (2, 2), В (- 2, - 3), 
C (1, 23) and D (x, y) 











































































































y 
Lag v 
Slope of a li ^h» 
оре of a line = 
Given points A (2.5, 3.5), B(10,- 4, С (2.5,-2.5) · Р x =x, 
and D (- 5,5) 283 g 
Брена = 23 ! SlpeofAB = 775 = 1 
х =% 4 
Н -3-3 
3544 75 
= ЗЭР ЭР" SlopeofBC = =0 
SlgpéoBABi po Tum лун me lo gd -2-1 


aM 
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-3-y 
SlopeofCD - — 
1-х 
2-у 
SlopeofAD = 2-8 


Since, the points form а parallelogram 
AB is parallel to CD and BC is parallel to AD 
2. Slopeof AB = Slope of CD 


B _-—3-у 
4 1-х 
5(1-х) =4(-3-y) 
5-5х =-12-4у 
=> 5x-4y =17 (1) 
Slope of ВС = Slope of AD 
pe 
ре 
2-х 
> 2-у =0 
үд 
Substituting in (1) 
5x-4(2 «17 
5х 17+8=25 
х = 22 =5 
5 
заслууд 


12. Let A (3, —4), B (9, – 4), C (5, —7) and D (7, —7). 
Show that ABCD is a trapezium. 
Sol: i 
(i) Given points A (3, - 4), B (9, - 4), C (5, - 7) ў 
and D (7, - 7) 
хи 




































































13. 























Slope of aline = мэ» 
EN 
—4+4 
Slope of AB = =0 
3-9 
-4+7 3 
Slope of BD = 8-7 ^5 
=7+7 
Slope of CD = 5-7 =0 
—4+7 
Slope of AC = 3-5 == 2 
Slopeof AB = Slope of CD 


-. ABis parallel to CD 

Hence, the given points form a Trapezium. 

A quadrilateral has vertices A(— 4, – 2), B(5, – 1), 
C(6, 5) and D(- 7, 6). Show that the mid-points 
of its sides form a parallelogram. 


























Sol: 
ча Y 
Ї Aa ee Ї 
Ї un] | Scale 
| РС 7, 6) | x-axis : 1 em = 2 units 
i i Н | (y-axis: Lem = 1 unit 
= pue ШТТГЖх-э-(65)-- 
t - 4 
3 | 
4 |6] |8 X 
815517) 
































Given, vertices of a quadrilateral are 

AC 4, – 2), B(5, – 1), C(6, 5) and D(- 7, 6). 
Let P, Q, R and $ be the mid points of the sides 
AB, BC, CD and AD respectively 


Mid point of 
-4-Ё5--2-1 
= P 2° 2 





Mt n+» 
BUE 
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Mid point of BC 
5+6 -1+5 11 
zo. = 9|—,2 
of 272 | |: ) 
Mid point of CD 
6-7 5+6 
=R 5 -R ET 
2 2 2 2 
Mid point of AD 
даан Bee ЕЗ ) 
2 2 2 
7 
шир = 
3-7» 2 7 
S f Pi - = = = 
oes чл 1_1 _10 10 
2 2 2 
SlopeofQR = mip m 
хэрх d 
2 2 
> эй 
Slope of RS == “10710 
2/72 2 
а 
Slope of PS = т ЭН gm 
4 
2 2 2 
Slope of PQ. = Slopeof RS > РО || RS 
Slope of QR = Slope of PS > QR || PS 


Hence, the mid points form a parallelogram. 


14. PQRS is a rhombus. Its diagonals PR and QS 
intersect at the point M and satisfy QS = 2PR. 
If the co-ordinates of S and M are (1, 1) and 
(2, - 1) respectively, find the co-ordinates of Р, 


Sol 
S(1, 1) 


Р 
(ху) 


Q 
PQRS is a rhombus 
Slope of QS-Slope of SM 


= 
fu) 





т се = ius 
We xL Y 
Diagonals PR and QS intersect at right angle. 
Slope of PR = Slope of PM = i 


Let P be (x, y) 











= ул! 1 
Then the slope of PM = 2122 = => 
x-x Х-2 2 
х-2 
у+1 = 
2 
gef a g= 
2 2 





Given QS =2PR 


= PR 


э $М = РВ 








> Ч = PM (Mis the midpoint of PR) 
2 2 
SM _ ру = yE- +(-1-1) 
2 2 
SM 2 py = № 
2 2 
PM? = 5 
4 


Now using distance formula, 


2 
х-4 5 
РМ2- (x-2}+| %41] 22 
(x-2) (5 = 5 


4 х-4х+4 5 
Хх? - 4x4+ 44+ ————— = > 
4 4 
х-4х+4 = 1 
х2-4х+3 = 0 
(х-1)(х-3) = 0 
tm 1,4 
Whi 1 ES 
епх = 1, у= 53 
1 
When x 23, үзэлт, 


2. The co-ordinates of P can 20 = 3) (s = j 
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; Ф The linear equation is of the form ax + by + с = 0 is the equation of straight line where a, b and c | 
4 are real numbers. i 
) @ Equation of X-axis is y = 0 : 
| @ Equation of Y-axis is x = 0 : 
1 @ Equation of any line parallel to X-axis is y = b ! 
$ f? Equation of any line parallel to Y-axis is x = a ї 
4 @ Equation of straight line in slope-intercept form is y = mx + c where ‘m’ is slope and ‘с’ is y intercept. | 
а @ Equation of straight line in slope-point form is у — y, = m (х –х,) where ‘m’ is the slope and (х, уу) | 
, is the point that the line passes through. М 
i : жаал : Jon Boa | 
i f? Equation of straight line in two points form is - where (x,, y,) and (x,, y,) are ће | 
1 : ши. 2-3 П 
: points. | 
: " ун „ж ТИР и" ! 
р йж... над Фу ү 
| Ф Equation of straight line in intercepts form is 558 1 where ‘a’ is x-intercept and ‘b’ is y-intercept 
} f£ у = mxis the equation of straight line passing through origin. | 
' @ Inthe point (x, y), ‘x’ is called ‘Abscissa’ and ‘у’ is called ‘Ordinate’. ! 





Find the equation of the straight line passing 

through (5,7) and is 

(i) parallel to X-axis (ii) parallel to Y-axis. 

Sol: 
(i) The equation of any straight line parallel to 

X-axis is y = b. 
Since it passes through (5, 7),b=7. 
‘Therefore, the required equation of the line 
isy=7. 
‘The equation of any straight line parallel 
toY-axis is х= a 
Since it passes through (5,7), a = 5 
‘Therefore, the required equation of the line 
isx=5. 1 





Gi) 


Find the equation of a straight line whose 
(i) Slope is 5 and Y-intercept is – 9 
(ii) Inclination is 45° and Y-intercept is 11 
Sol: 
(Gi) Given, Slope = 5, Y- intercept c= – 9 
"Therefore, equation of a straight line is 
у =mx+c 





у = 5х-9 => 5х-у-9=0 
(i) Given, Ө = 45°, Y-intercept с = 11 
Slope m = (ап Ө = tan 45° = 1 
‘Therefore, equation of a straight line is y = mx + c 
= у=х+ И > х-у+11=0 


Calculate the slope and Y-intercept of the 


straight line 8х - 7y «6-0 


501: 
Equation of the given straight line is 
8х -7у+6 =0 
> 7у = 8x+6 
8 6 
= х+2 mol 
Цин ах a) 


Comparing (1) with y = mx + c 


Slopem = ; and Y-intercept c = $ 

П] The graph relates temperatures y (in Fahrenheit 
degree) to temperatures x (in Celsius degree) 
(a) Find the slope and Y intercept (b) Write 
an equation of the line (c) What is the mean 
temperature of the earth in Fahrenheit degree if 
its mean temperature is 25° Celsius? 


í( Y 
! 315 | 








ГХ 





230 





Celsius 








ба) s Change in y co-ordinate 
ажисын Change in х co-ordinate 


68-32 36 9 
c) 7g ml 


The line crosses the Y-axis at (0, 32) 





= So the slope is : and Y-intercept is 32. | 


(b) 


Use the slope and Y-intercept to write an 
equation 


= The equation is y = сх +32 


(c) їл Celsius, the mean temperature of the 
earth is 25°. To find the mean temperature 


in Fahrenheit, we find the value of y when : 


х=25 


9 
= = х +32 
Y ЕЖ 


9 

= - (25) +32 
y gu 
y=77 


Therefore, the mean temperature of the earth is 77°F 





Find the equation of a line passing through 


the point (3, - 4) and having slope 3 


7 
35 
Sol: (x, y) = (3,- 4) and m = > 
‘The equation of the point-slope form of the 
straight line is y - y, =m (x - x) 
5 
+4 = ——í(x-3 
у 902—8) 


5х+7у+ 13 = 0 


2 
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Find the equation of a line passing through 
the point A(1, 4) and perpendicular to the line 
joining points (2, 5) and (4, 7). 














Slope of line 


Let m be the slope of the required line 

Since the required line is perpendicular to BC, 
> шх!=-1 5м=-1 

‘The required line also passes through the point A(1, 4). 


The equation of the required straight line is 
у-у, 2m(x-x) 


у-4 = - Цх-1) 
у-4 =-х+1 
х+у-5 = 0 


Е Find the equation ofa straight line passing 
through (5, - 3) and (7, - 4) 

Sol: The equation ofa straight line passing 

through the two points (x,, y,) and (x,, y,) is 





У-у ds 
X7»  x-25 
3 -5 

= 253 25 
-443 7-5 
=> 2у+6 =-х+5 


Therefore, х+2у+1 = 0 


Two buildings of different heights are located 
at opposite sides of each other. If a heavy rod 
is attached joining the terrace of the buildings 
from (6, 10) to (14, 12), find the equation of 
the rod joining the buildings. 



















501: 

M Ay (14.12) „ 

л = „=, 

10 > 

9 "| Р 

81 ч 

7 А a 

5 D a 

st 4 

4 | «| 

3 | a 

x ч 

1 
E + > 
X Фул 23 4 5 6 7 8 9 101 1214 1516 7X 


Let A(6, 10), B(14, 12) be the points denoting the 
terrace of the buildings. 


‘The equation of the rod is the equation of the 
straight line passing through 
А(6, 10) and B(14, 12) 











У-У, х- ж ы у-10 х-6 
n-z №-%/ 12-10 14-6 
у-10 x-—6 
2 М 8 
‘Therefore, x-4y+34 =0 


Hence, equation of the rod is x - 4y + 34 = 0 


(5, 7) and makes intercepts on the axes equal in 
magnitude but opposite in sign. 

Sol: 

Let the X-intercept be ‘a’ and Y-intercept be ‘- a. 

‘The equation of the line in intercept form is 


E LU ъд 
a b 
У 
> a oe =1 (НееБ=-а) 
Therefore, x-y=a 28:01) 


Since (1) passes through (5, 7) 
Therefore, 5-7 =аа=-2 


Thus the required equation of the straight line is 
х-у=- 2; огх-у+2=0 








Find the equation ofa line which passes through | 
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= 


[] Find the intercepts made by the line 

4х - 9y + 36 = 0 on the co-ordinate axes. 
Sol: 
Equation of the given line is 
4х - 9y + 362 0 > 4х-9у=-36 
Dividing by - 36 we get, ^ + = =l wD 
Comparing (1) with intercept form, we get 
X-intercept a = - 9; Y-intercept b = 4. 


A mobile phone is put to use when the 

battery power is 100%. The percent of battery 

power ‘y’ (in decimal) remaining after using 

the mobile phone for x hours is assumed as 

y=-0.25x+1 

(i) Draw a graph of the equation. 

(ii) Find the number of hours elapsed if the 
battery power is 40%. 

(iii) How much time does it take so that the 

battery has no power? 






































Gi) To find the time when the battery power is 
40%, we have to take y = 0.40 


0.40 =- 0.25х+1 = 0.25x = 0.60 


e 
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кчы ! 


0.60 
=>x=—— =2.4 hours. 


(ii) If the battery power is 0 then y = 0 


"Therefore, 

=> x-4hours. 
"Thus, after 4 hours, the battery of the mobile phone 
will have no power. 


0 = - 0.25х+1 = -0.25x=1 


A line makes the positive intercepts on | 
co-ordinate axes whose sum is 7 and it passes Н 
through (- 3, 8). Find its equation. 1 

Sol: 


North Street | 








If a and b are the intercepts then 
at+b=7orb=7-a 








501: 
By intercept form 2.2, ш 1 =) (а) (i) East Avenue is the straight line joining 
a b C(0, 2) and В(7, 2). Thus the equation of East 
x Avenue is obtained by using two-point form 
We have 7 * 7-471 «ин 
As this line passes through the point (- 3, 8), y-2 x— 0 
we have @—@ Я 
-3 8 -2 х 
a 3724717 730-2) +8а=а(7 а) РЯ ya 
= -2143ad =» 8-4 (1) Sincethe point D lie vertically above 
С(0, 2). The x-coordinate of D is 0. 
=> a+4a-21 = 0 


Solving this equation (а - 3) (a + 7) = 0 
а=Зога =-7 


Since a is positive, Р? 
wehavea-3andb-7-a-7-3-4. Gii) 
Hence * 42 =1 
3 4 
‘Therefore, 4х + 3y - 12 = 0 is the required equation. 


$] A circular garden is bounded by East Avenueand | 
Cross Road. Cross Road intersects North Street | 
at D and East Avenue at E. AD is tangential to | 
the circular garden at А (3, 10) using the figure. 





(a) Find the equation of 
(i) East Avenue 

(ii) North Street 

(iii) Cross Road 

(b) Where does the Cross Road intersect the 
(i) East Avenue? 

(ii) North Street 


318 





Since any point on North Street has 

x-coordinate value 0. 

"Therefore, the equation of North Street is 

Х=0 

То find equation of Cross Road. 

Center of circular garden M is (7, 7), 

А is (3, 10) 

We first find slope of MA, which we call m, 
10-7 

Thusm, = 3-7 = 

Since the Cross Road is perpendicular to 

MA, if m, is the slope of the Cross 

Road then, m,m, = 1 

-3 4 
m,=-1> m,= y 





4 
Now, the corss road has slope i andit 


passes through the point A(3, 10). 
"The equation of the Cross Road is 


y-10 -16-3 


3y-30 = 4x- 12 
—4x-3y418- 0 


Unit - 5 | COORDINATE GEOMETRY 


(b) (i) If D is (0, К) then D isa point on the 
Cross Road. 
Therefore, substituting x = 0, у = К in the 
equation of Cross Road, we get 


0-3k+18 =0 
> к-6 
Dis (0, 6) 


(1) To find E, Let E be (4,2) 
put y = 2 in the equation of the Cross Road, 
we get 

4q-6+18 =0 

4q =-12 > q=-3 

Therefore, The point E is (- 3, 2) 
Thus the Cross Road meets the North 
Street at D(0, 6) and East Avenue at 


E(- 3,2). 


rogress Check 


1. Fill the details in Respective boxes. 
























































Form When to use? Name 
Slope = т, 
у= тх+с Intercept = c are 
given 
Pu Piu: d 
WAH гээ 
The intercepts Intercept 
are given form 
Slope m, " саре 
у= тх+с intercept 
y Intercept c бн 
JOH „ ха) When teo райна [uo points 
Var Hi х, х, A n form 
(х, уу) are given. 
EU 1 Intercepts are Intercepts 
a b o given form 
2. 
SI. i x y 
No. Equation Slope intercept | intercept! 
1 |3х-4у+2=0| ... a ГЭ 
2 у= 14х ee a 0 
3 2 -3 





























1: 3x-4y «2-0 
= Slope = -- 
4 4 
3x-4y =-2 
х 2 
2) (1ү51 = xintercept — 
3 2 
1 1 
yintercept — 
2 
2. у=14х => Slopem=14 
[> y=mx+c form] 
x intercept is `0” 
y intercept is “0° 
3 Given ‘x’ intercept is 2, ‘у’ intercept is - 3 


Equation of the line is “tpl 
a 
s 2-6. ш 
2 -3 


3x-2y-6 =0 





1. Isit possible to express, the equation of a straight 
line in slope-Intercept form, when it is parallel 
to Y-axis? 

Any line parallel to Y-axis, is of the form x — a. 
It cannot be expressed in slope-intercept form. 


1. Find the equation of a straight line passing 
through the mid-point of a line segment joining 
the points (1, — 5), (4, 2) and parallel to: (i) X-axis 
(ii) Y-axis. 

Sol : Given points (1, — 5) and (4, 2) 





Mid-point of the line joining the points 
(1,- 5), (4, 2) 


= xta X 9; ks 1+4 —5+2 
2^ à 5" 2 





Ён) 





(i) Equation ofa straight line passing through 


5 3 
e = 3) and parallel to X-axis is y = b. 


Le, gau = 2y+3=0. 


(i) Equation of a straight line passing through 
5 8 
В — 3) and parallel to Y-axis is х=а. 


ie, x > x-5-0 


2. The equation of a straight line is 2 (x — y) + 5 = 0. 
Find its slope, inclination and intercept on the 
Y-axis. 

Sol: 
Given line is 2 (x - y) +5=0 
= 2x-2y+5=0 isin the form ax + by+c=0 


а -2 
Slope = тэх: =1 
Slope = 1 
Inclination: 
ie, tan® = 1=tan45° 
0 = 45° 
2x-2y+5 20 
2x-2y = - 5 (Dividing by - 5) 
x у = 


C3 


y intercept is 3 


3. Find the equation of a whose inclination is 30° | 


and making an intercept — 3 on the Y-axis. 
Sol: 
Ө = 30° 


1 
Slope т = tan 30° = ds 


Given inclination 


yintercept c = - 3 


Equation of straight line in slope and ‘y’ intercept 


form is 
у = тх+с 
1 
> PER 
тЫ 
Ву = х- 38 
x-v3y-3V3 =0 


2 
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4. Find the slope and У intercept of Ухаа = 45; ) 
y=3. 
Sol: 
Given line is V3x+(1- 48) y=3. 
Jx + (1-48) y -3 =0 isin the form 
ax+by+c =0 





a 
Slope = ш” 
EU 
1-43 
В 14v3 
71-07160 
4543 





2 
¥3x+(1- 3) у-3 [Dividing throughout by ‘3 


JS 00-43) y 1 


Tx 











3 3 
x у 
1-45 
yintercept = SF „1+8 
1-48 1+} 
_ 343V3 3435 
1-3 -2 


5.Find the value of ‘а’, the line through 
(- 2, 3) and (8, 5) is perpendicular to 
у=ах+2. 
501: 
Slope of a line passing through (- 2, 3) and (8, 5) is 
Wo 9-5 жй 1 
— = -=м 
хү-х, -2-8 -10 5 * 
Slope of the line y = ax + 2 is а = m, 
Given that the lines are perpendicular 





2 


^? mxm,--1 
—®й =-1 
5 а=-5. 


6. The hill in the form of a triangle has its foot at 
(19, 3). The inclination of the hill to the ground 
is 45*. Find the equation of the hill joining the 
foot and top. 


Unit - 5 | COORDINATE GEOMETRY 





Sol: 9(y-3) = 4(x-2) 
9y-27 =4х-8 
Ax-9y419 = 0 





8. A cat is located at the point (- 6, — 4) in 
XY-plane. A bottle of milk is kept at (5, 11). 
The cat wishes to consume the milk travelling 
45° ] : through shortest possible distance. Find the 
(19,3) i equation of the path it needs to take its milk. 
Foot of the hill is at (19, 3) ! 501: Y 
Angleofinclination Ө = 45° } 
Slope m = tan 45° = 1 
Equation of line passing through (x,, y,) and having 
Slope'mis у-у, = m(x-x,) 
> y-3 = 1(х-19) 
y-3=x-19 —x-y-16- 0. 


7. Find the equation of а line through the given 
pair of points 














2 = 
Ф | 2.2 | вай | ! Y 
Let A be the location of the cat and B be the point 
(ii) (2, 3) and (- 7, - 1) { where bottle of milk is kept. 
Sol: ; Given А (-6, - 4), В (5, 11) 
2 1 ! Equation of line passing through (x,, y,) and (x, y,) is 
(0) Given points (23) and (- um 2) У-у, хех, 
5 ч у ! hn  X*-^4 
Equation of the line passing through (x, y,) y+4 RUE 
and (х, y) is — | — 
1+4 5+6 
Sew. Ї П (+4) = 15(x+6) 
7A NIU : lly +44 = 15х+90 
2 f = = 
= 33 : " 15х- Пу+46 =0 
= =s эү | 9. Find the equation of the median and altitude 
-2-3 en of AABC through A where the vertices are 
A (6, 2), B (- 5, - 1) and C (1, 9). 
25 3-2 = 2х-4 ! 501: 
-6-2 -1-4 
=> -5(3у-2) =-8(2x-4) 
=>  -15y«10 =- 16х+ 32 
= 16x - 15у-22=0 
(Gi) Given points (2, 3) and (- 7, - 1) 
Equation of the line passing through (x,, y,) 
and (x, yj) is 
y-» £-5 Е p 5 
ә See Given vertices are А (6,2), В (- 5, – 1) and C (1, 9) 
УМ 057—281 
у-3 = Median through А: 





"wu “= | Let D be the mid point of BC 
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* EX У +y, 
MidpointofBC =D (135222 
2 2 
-541-149 
-р ото 
= D(-2,4) 
Now AD is the median. 
: -ji 2-2 
Equation of AD >  ———— = 
эгээ, a 
y-2 х-6 
1-2  -2-6 
у-2 х-6 
2 -8 
-4у48 2 x-6 
x*4y-14 = 0 
Altitude through A 
B D с 
Altitude is passing through А and perpendicular to 
BC. 
Now, 
icfa 1-9 210 5 
ЗЕРНО = ЕЯ ae “д 


2 
Slope of Altitude = — 3 
Equation of the altitude which is passing through A 
(6, 2) and having slope - is 
у-у, =m(x-x) 
dust. tes f 
yoke; (6) 


5y-10 = -3x 418 
3х+5у-28 = 0 





5 





1 
slope -7 


5 
Sol: Given point (- 1, 2), Slope m = — i 


Equation of the line passing through (x,, y,) and 


2 





10. Find the equation of a straight line which has 
and passing through the point (- 1, 2). 


having slope ‘m is 
у-у, 2m(x-x) 


5 
-22-- 1 
у 4 «D 
4y-8 = -5x-5 
5x+4y-3 = 0 


1 11. You аге downloading а song. The percent y 
Ц (in decimal form) of mega bytes remaining 
to get downloaded in x seconds is given by 
y =—0.1x + 1. Find 
(i) graph the equation. 
(ii) the total MB of the song. 
(iii) after how many seconds will 75% of the 
song gets downloaded. 
(iv) after how many seconds the song will be 
downloaded completely. 
501: 
Given equation is y = - 0.1х + 1 where ‘x’ is time 
(in seconds) and ‘у’ is percentage of megabytes 
remaining. 
(i) Graph of y==0.1x + 1 


Ш 
1 
| 

+ 


i y 


=> 10у = -x4 10 


Points to be plotted 









96 of megabytes 





Time in seconds (10, 0) 


Gi) у=-0.1х+1 
Initially, timex 20 => y=1 
. Total MB of the song is 1. 


After how many seconds will 7596 of the 
song gets downloaded. 
^ 25% isremaining => у=0.25 
у =-O1x+1 
0.25 --01х-1 
0.25-1 = -0.1х 


(iii) 
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—0.75 75 
wet wf an 7.5 seconds. 
(iv) After how many seconds, the song will be 
downloaded completely. 
Remaining megabytes is 0 


у = 0.1х+1 
0 = - 0.1 х+1 
01х=1 
1 
mp 10 seconds. 


12. Find the equation of a line whose intercepts on 
the axes are given below 


3 
Р ы i) -53 
() 4,-6 a -si 
Sol : 
(i) Given intercepts are 4, - 6 
a=4b=-6 
Equation of the line in the intercepts form is 
xZ f 
a b 
21877 5 
4 -6 
3x-2y-12 =0 


(i) Given intercepts are — 5, 2 


=> a=-5,b= a 
4 
Equation of the line in the intercepts form is 
5.2 1 
а b 
£ y 


> = 0] 


= 42 
-5 8 
> 3х-20у 


=> 3x-20y+15=0 


=1 


-15 


13. Find the intercepts made by the following lines 
on the co-ordinate axes 
(i) 3x-2y-6-0 
Sol: 
(i) Given line is 3x-2y- 6 =0 
> 3x-2y =6 


Gi) 4х+3у+12=0' 





Dividing by 6 
3. 
ъ X 24 
6 6 
25 


= 1 isin the form 
-3) 


х 
X € 
x 
@ 58 
‘x’ intercept = а=2 
yintercept = b =-3 


„в 


Gi 4x+3y+12 = 0 
> 4х+3у =-12 
Dividing by - 12 
өв SY. 
-12 -12 
= pë 
C3 C4 
хү» 
a b 
x intercept 


=1 


1 is in the form 


1 


а--3 
Ь= - 4. 


y intercept 





| 14. Find the equation of a straight line 


(i) Passing through (1, — 4) and has intercepts 
which are in the ratio 2 : 5 

(ii) Passing through (- 8, 4) and making equal 
intercepts on the co-ordinate axes. 


Sol: 
(i) Given that intercepts are in the ratio 2: 5 

" a 2 

Le. е # е 

b 5 

2b 
a 

5 


Equation of the line in Intercepts form is Em : =1 
а 


| үс, 


-— = 
b 


x 
b 
(5) 
5x y 
2b b 
= 5x+2y = 2b 
‘This passes through (1, – 4) 
. 5(1)+2(-4) = 2b 


=1 


5-8 =2b > b=-= 
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3 ! ху 
-- = 54431 
2b 2l 2| _3 а а 
мын 5 = 5 цайг. > х+у =а 
Equation of a straight line is This passes through (- 8, 4) 
x x y A -8+4=а 
See ый = ЗҮГТ зү =1 > a=-4[v a=b] 
7$ 72 then, b=-4 
-. Equation of the straight line is 
=> yZ 1 Ч $ 
Am ug E 
=> 5х+2у+3 = 0. 
(ii) Given that intercepts are equal. = =1 
E a=b 
Equation of the line in intercepts form is > = 0. 
T ai 
a b 
General form of a straight line 





The Linear equation ax + Бу + c = 0 is known as general form of the straight line" 
where a, b and c are real numbers. 


1 

i 

@ Condition for parallelism: | 
If two lines a,x + Бу + с, = 0 and ax + b,y + с, = 0 are parallel, then а 4 

@ Condition for perpendicularity: ! 
If two lines ах + by + c, 0 and ах + b,y + с, = 0 are perpendicular, then i 
аа, + bb, = 0. ! 

@ Slope of the line ax + by + c = 0 
' 

' 

! 


Co-efficient of x _ a 





8оре---------5-т 
М P Co- efficient of y b 5 
Ї | Worked Examples [ll Find the slope of the line which is 
j (i) parallel to Зх – 7y = 11 
Find the slope of the straight line 6x + 8y +7 = 0. (ii) perpendicular to 2х — 3y + 8 = 0 
Sol: Sol: 
Given бх + 8у +7 = 0 (i) Given straight line is 3x - 7y = 11 
— Co- efficient of x => 3х-7у-11-0 
slopem к = 3 
Co -efficient of у Slope т = EI 
ER S Since parallel lines have same slopes, slope of any 
8 4 3 line parallel to 
Therefore, the slope of the straight line is — Fl 3x-7y = llis i 


p 


|324. 
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2x-3y 48-0 
=2 od 
Slope т = =e 
Since product of slopes is -1 for perpendicular 
lines, slope of any line perpendicular to 
‚ =й] =й 
2x -3y+8=0is зе 
з 


(ii) Given straight line is 


Show that the straight lines 2x + Зу - 8 = 0 and 
4х + бу + 18 = 0 are parallel. 

801: Slope of the straight line 2x + Зу – 8 = 0 is 
—co- efficient of х 





m co-efficient of y 
-2 
m, = — 
i 3 
Slope of the straight line 4x + 6y + 18 = 0 is 
-4 -2 
m, = — == 
w^" as 
Here, m =m, 


"That is, slopes are equal. Hence, the two straight 
lines are parallel. 


Show that the straight lines x – 2у + 3 =Oand 
6x + 3y + 8 = 0 are perpendicular. 
Sol: 
Slope of the straight line - 2y + 3 = 0 is 
= 1 
цэн 
Slope of the straight line 6x + 3y + 8 = 0 is 
-6 
т, = —— =-2 


3 


Now, mxm, = 5962 =-1 


Hence, the two straight lines are perpendicular. 


Find the equation of a straight line which is 
parallel to the line Зх - 7y = 12 and passing 
through the point (6, 4). 

Sol: Equation of the straight line, parallel to 
3x-7y-12 =0153х-7у+К=0. 
Since it passes through the point (6, 4). 
3(6)-7(4)+k =0 
К = 28-18 =0 
‘Therefore, equation of the required straight line is 
3x- 7y c 102 0. 








Findtheequation ofastraightlineperpendicular 


4 
to theline y = a^ 7 and passing through the 


point (7, - 1). 
501: 
4х 
‘The equation у = ao 7 can be written as 
4x -3y-21 =0. 
Equation of a straight line perpendicular to 
4x -3y-21 =Ois3x+4y+k=0 
Since it is passes through the point (7, - 1), 
21-4+k=0 > k=-17 
‘Therefore, equation of the required straight line is 
3x+4y-17=0. 








Find the equation of a straight line parallel 
to Y-axis and passing through the point of 
intersection of the lines 4x + 5y = 13 and 
x-8y+9=0. 











501: 
Given lines 4х + 5y- 132 0 „ЁШ 
x-8y4 920 ave (2) 
To find point of intersection, solve equation 
(1) and (2) 
£ y 1 
5 -13 4 5 
ap a JA LAS 
x е yl 
45-104 -13-36 -32-5 
Ёё „м ЦЕ ЧЕ 
-59 -49 -37 
ши ug. d 
37 37 
‘Therefore, the point of intersection 


э 49 
GY) = 37" 37 
"Ihe equation of line parallel to Y-axis is x — c. 
59 2| 


It passes through (x, у) = Е 37 


59 
Therefore, =. 
37 
Th Е РРР 59 
e equation of the line is x = F 


=> 37x-59=0. 


go 
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The line joining the points А (0, 5) and B (4, 1) ї 
isa tangent to a circle whose centre C is at the (7 Progress Check 
point (4, 4). 
(i) Find the equation of the line AB. х 
(ii) Find the equation of the line through C 
which is perpendicular to the line AB. 
(iii) Find the co-ordinates of the point of 
contact of tangent line AB with the circle. 











8х-10у411-0 








4х – 5у+16=0 





























gush | 





(i) Equation of line AB, A (0, 5) and В (4, 1) 








QN, EET 
Jc Lo аЬ 
Pc Dioec 
E eg 4-0 > 4(у- 5) =-4х а b 
1555 ü Lines are parallel. 
y-5 = -х 
х+у-5 = 0. 2. 3x-7y-6 20 а =3, 
(i) The equation of a line which is 7х+3у+8 =0 а, =7, 





perpendicular to the line 


aja, +b, b, = (3) (7) + (- 7) (3) 20 
AB:x+y-5=0 is x-y+k=0 











Since it is passing through the point (4, 4), Зе TBlinerareperpenHipnlam 
we have 3. 8x-lOy& 11 20 а=8, b, --10 
£45 = №=0 4х-5у+16=0 a,=4, Ь,=-5 
‘The equation of a line which is 
perpendicular to AB and through C is C P b  -10 _я 
х-у =0 ~. (2) a 4 "^ b -5 
(ii) The co-ordinate of the point of contact P of а, b, 
the tangent line AB with the circle point of а, = b, 
intersection of lines. - Theli йе. 

Rolf FeSO SRA eso -. The lines are parallel. 

й 5 5 4 2y-9x-7 -0 a,=2, b--9 
е а 27у+6х-21=0 а,=27,Ъ, 
Therefore, F of the point of aa +b b, =(2)27)+(-9) (9 =54-54=0 
contact is (3, 2) ^. The lines are perpendicular. 





г 
326) 
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1. How many straight lines do you have with slope 1? 
Many 


2. Find the number of point of intersection of two 


c 


Gi) Givenlineisx =- 11 
(Comparing with ax + by + c = 0) 


1 
Slope m = — © 2-2 = undefined. 
b 0 


Slope of the line perpendicular to 
x=- 11150. 





straight lines. 
One 


3. Find the number of straight lines perpendicular 
to the line 2x - Зу + 6 = 0. 
Many 


№ Exercise 5.4 | 


1. Find the slope of the following straight lines 


0) 5у-3:0 (ii) x- =0 
/ 
501: 
@ 5y-3-0 
3 
"s | 
до 
у = (0)х+ 5 
Яорет -0 


(or) Comparing with ах + by + c=0 


Slope = - 


T 8 
(i) 7x- — =0 
17 
Comparing with ax + Бу+с=0 
a 


Slope = 


elu = 


- undefined 


2. Find the slope of the line which is 
(i) parallel to y 2 0.7x — 11 
(ii) perpendicular to the line x = — 11 


Sol: 
(i) Given line is = 0.7х - 11 is in the form 
у=шх+с 
Slope m =0.7 
Slope of the line parallel to y = 0.7 х- 11 is 
m = 0.7. 


(7 Slopes are equal when the lines are 
parallel) 


3. Check whether the given lines are parallel or 
perpendicular 


Ч y 2x V 
(i) Ef uan end E49 41 шр 
3 41 *'1 W 
(ii) 5х + 23у + 14 = 0 and 23x - 5y +9 = 0. 
501: 
() Given lines are Bead en and 
CIAR _ 
3 2 10 
1 1 E rw 
== and a mb 
1 1 
кты" даай 1.1 
E 2 27 n 1 2 
d 2 


Since 5 - b ‚ the given lines are parallel. 
2 2 
(i) Given lines 5x + 23y + 14 = 0 and 
23x-5y49-0 
a, =5,b, 223anda, 223, b, - - 5 
Now аа, + b,b, = (5)(23) + (23)(- 5) = 0 
. The given lines are perpendicular. 


4. If the straight lines 12у = — (p + 3)x + 12, 


12х – 7y = 16 are perpendicular then find ‘р’. 


Sol: 
Given lines аге 12y = - (р + 3)х + 12 and 
12х-7у = 16 
12у =-(р+3)х+ 12 
= (р + 3)х + 12y-12= 0 аА 


12x-7y-16 =0 
. a =(р + 3), Ы, = 12 апда, = 12,b,=-7 
Given that the lines are perpendicular, 
aa, bb, =0 


40) 


=> (р + 3)(12) + (12)(-7) = 0 
=> 12[р+3-7] =0 
=> p-4=0 
> p=4 











Find the equation of a line passing through | 





5. Find the equation of a straight line passing ' 
through the point P(- 5, 2) and parallel to the | 
line joining the points Q(3, — 2) and R(- 5, 4). 
Sol: 

‘The vertices Q(3, - 2) and R(- 5, 4) 


Slope of the line QR = Ic 
a 
-2-4 -6 -3 


Slope of the line parallel to QR is — i 
Equation of the line passing through 
P(- 5, 2) and having slope d is 
у-у, = mx-x) 
у-2--1839 
4y-8 2 -3x- 15 
3x+4y+7 =0_ 


> 


(6, — 2) and perpendicular to the line joining the | 


points (6, 7) and (2, — 3). t 


Sol: | 
Slope of the line joining the points (6, 7) and (2, - 3) is i 
X»-» 7+3 10 5 1 
ape» wn 
Slope of the perpendicular line is 
1 1 2 


"m 62 5 
Now, equation of the line passing through (6, – 2) 


and having slope — 2 is 


у-у, = m(x-x,) 
2 
2 = --(x-6 
y+ 5 ) 
5у +10 = -2х+ 12 
2х+5у-2 = 0 


7. А(-3, 0) В(10, – 2) and C(12, 3) are the vertices Ї 
of ДАВС. Find the equation of the altitude ! 
through А and B. ! 

c 


Sol: 


328. 
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Given vertices are A(- 3,0), B(10, - 2) and C(12, 3). 
SlopeGf Ga А = и 

цас? 
Altitude AD is perpendicular to ВС and passing 
through A(- 3, 0) 





^ Slope of AD = -i 
Equation of AD => у-у, = m(x-x,) 
2 
-0 = -—-(x43 
y 5 ) 
5y = -2x-6 
2х+5у+6 = 0 
Мыр 0-3 -3 1 
Sl f AC = = —— = = с 
сийн x-x, -3-12 -15 5 


Altitude BE is perpendicular to AC and passing 
through B(10, - 2). Slope of BE- 5 
2. Equationof ВЕ > у-у, = m(x-x,) 
y+2=-5(x- 10) 
y+2=-5x+50 
5x+y-48=0 


. Find the equation of the perpendicular 


bisector of the the 
A(- 4, 2), B(6, — 4). 
Sol: 
Given points A(- 4, 2) and B(6, - 4) 
XX уул 5 
2 * 2 


(ахан 
1—5) 00-0 


2+4 6 -3 
-4-6 -10 5 


line joining points 


Mid pointofAB = ( 





A- 
Slope of AB = A 2 = 


i 





Slope of perpendicular line = 3 
Perpendicular bisector is passing through (1,-1) 
and having slope 5. 


^. The equation of perpendicular bisector is 
у-у, = mix-x) 


5 
j =t 
y+ 3 ) 
Зу+3 =5х-5 
5x-3y-8 = 0 


9. Find the equation of а straight line through the 
intersection of lines 7х + Зу = 10, 5x - 4y = 1 and 
parallel to the line 13x + 5y + 12 = 0. 

Sol: 
Given lines are 7x + 3y = 10 and 5x - 4y = 1. 
Let us solve the equations to get the point of 





intersection. 
7x +3y = 10 40) 
5х-4у =1 (2). 
(0х4 = 28x+12y= 40 ... (3) 
Q)x3 =>15х-12у = 3 ... (4) 
+0) > Bras 
=] 
43 


Substituting x = 1 in (1) 
7(1)-3у 210 => у=1 


"The point of intersection is (1, 1) 


Slope of the line 13x + 5y + 12=015 == 


-43 
Slope of the parallel line is E 
Now, equation of the line passing through (1, 1) and. | 


-13 
having slope E is 





у-у, = т(х-х) 
zB. ) 
-1 = a 
3-1 5 
5y-5 =-13х+13 
13x+5y-18 =0 


10. Find the equation of a straight line through the 
intersection of lines 5x – бу = 2, 3x + 2y = 10 and : 
perpendicular to the line 4x — 7y + 13 = 0. 

Sol: 

Given lines are 5x - бу = 2 and 3x + 2y = 10. 

Let us solve the equations to get the point of 
intersection. 





5x-6y = 2 О 
3x+2y = 10 0) 
(2) хз => 9х+6у = 30 sula) 
5x-6y = 2 sll 
(3) + (1) = 14х 32 
32 16 
кож 2— 
14 d 


16 
Substituting x= ES in(2) 


ИЙ: 
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16 
3116] +2 = 10 
(7) 
48 22 
y- 10-60-64 
3 7 7 
11 
ye 7 


» The point of intersection is (5 3 


Slope of the line 4x - 7y + 13 = 0 is 


Slope of the perpendicular line is — Z ji 


16 11 
Now, equation of the line passing through (5. x) 





and having slope m = — 1 is 
у-у, = m(x-x) 
22-4) 
"9m : 7 
7у-11 = 7. 
_ r£ RO 
7 4 
28у – 44 = – 49х +112 
49х + 28у – 156= 0 
Find the equation of а straight line 
joining the point of intersection of 


3x + y + 2 = 0 and x - 2y - 4 = 0 to the point of 
intersection of 7x – Зу = – 12 and 2y = x + 3. 





Sol: 
Let us solve 3x + y + 2 = 0andx -2y-4-0 
3x+y = -2 = 
х-2у = 4 «4 
(1)5652 = 6х+2у = -4 P, =: i i 
х-2у = 4 а (2) 
(3) + (2) = 7х = 10 
x 0 
Substituting x = Oin (1) 
3(0)+y = -2 
у =-2 


‘The point of intersection of (1) and (2) is (0, - 2) 
Now, Solving 7x - Зу = - 12 and 2y=x+3 
7x-3y = -12 
x-2y =-3 


.. (5) 
40) 


2 
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(2)х7 =>  7x-My = -21 «(6 ! 8 
(5) > 7x-3y = —12 The point of intersection of (1) and (2) is (2.0) 
(6)-(5) => -fy = 9 Mid point of the line segment joining (5, - 4) and 
5 (-7,6)is 
= (Зав ана (252285 цал) 
9 2 4 2 2 
bstituti =— in (27 
Substituting у 11 in) Equation of the straight line joining (2. 0) and 
x-2(3) 2.3 GCL 1)is 
п у= х-% 
234182218 n» а-а 
x ЭСЭР ЭР Т 2-3 
‘The point of intersection of эж pou e 4 
(5) and (2); E 2) ми 
ani т 4 
-15 9 y 4х-9 
Equation of the line joining (0, - 2) and [E 2) is = 1^ Dp 
=> -13y = 4х -9 
3795 Жэ, 
и > 4х+13у-9 = 0 
7-Х : 
Р 47 у um ‚№ Екегсве 5.5 — 
+2 р ——0, : : : 
п 11 ; Multiple Choice Questions: 
11(у+2) -lix 1. The area of triangle formed by the points 
9+2 | 15 (-5, 0), (0, — 5) and (5, 0) is 
15(у+2) = -31x (1) 054. units (2) 25 sq. units 
15у+30 = -31x (3) 5 s.q. units (4) попе оЁ ыг? iii 
8: 
=> 31x+15y +30 = 0 Sol: 
12. Find the equation of a straight line through the үн з 5, y (0, - 5) and (5,0) 
point of intersection of the lines 8х + 3y = 18, | ВЕНЫ 
4х + 5y =9 and bisecting the line segment joining - 3 Ds (у, уз) +, 05 — у,) + x Qn - y2)] sq-units 
the points (5, — 4) and (- 7, 6). i 
Sol: =—[-5(—5—0)+0 (0— 0) 5 (0 4 5)] 
Let us solve 8x + Зу = 18 and 4x + 5у= 9 2 
8x+3y = 18 А 1 50 я 
-- Lo 5g! Я 
4х+5у = 9 20) 7 [25 25] 2 q.units. 
Q)x2 => 8х+10у = 18 e) + 
(5 => 8x43y = 18 а 2. А man walks near a wall, such that the distance 
between him and the wall is 10 units. Consider 
(3)-(1) 2 Jy = 0 the wall be the Y axis. The path travelled by the 
у= 0 | man is 
Substituting in (1) (1) х= 10 (2) y=10 
8х + 3(0) = : (3) х=0 (4) y=0 [Ans : (1)] 
ua Вы Sol: x - 10 
"СО ОН : A line parallel to Y-axis. 
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Y 


10 units 








3. The straight line given by the equation x = 11 is 
(1) Parallel to X-axis 
(2) Parallel to Y-axis 
(3) Passing through the origin 
(4) Passing through the point (0, 11) 

[Ans : (2)] 

Sol: 
Any line is of the form 
x = a is parallel to y-axis 





4. If (5, 7), (3, p) and (6,6) are collinear, then the 


value of p is 


a) 3 (2) 6 i 
(3) 9 (4) 12 [Ans : (3)] | 
801: ! 


Given (5, 7), (3, p) and (6, 6) are Collinear. 
7. Area of the triangle formed by the points is zero. 
ies ss 0,7 y) мч бу эй} =O 
5(р-6)+3(6-7)+6(7-р) =0 
5р-30-3+42-6р =0 
> -р+9=0 > 2 р = 9 


5. The point of intersection of 3x — у = 4 and 





х+у=815 
(1) (5,3) (2) (2, 4) 
(3) (3, 5) (4) (4, 4) [Ans : (3)] 
Sol: 
Solving3x - y = 4апіх+у= 8 
3x-y-4 2003 
x+y =8 (2) 
()+(2) > р a 
x=3 
Substituting in (2) 
3+y =8 
у=5 


2. the point of intersection is (3, 5) 





Н 1 
6. The slope of the line joining (12, 3), (4, a) is 87 


The value of ‘а’ is 








a) 1 (2) 4 
(3) -5 (4) 2 [Ans : (4)] 
501: 
Slope of the line joining (12, 3) and (4, а) is 1/8 
Эс» (3-8 1 
x-x 712-4 8 
3-а E: 
Е 78 


3-а-1-5а-2 





7. The slope of the line which is perpendicular to 
line joining the points (0, 0) and (- 8, 8) is 


(1) -1 (2) 1 
1 
0) 5 (4) -8 [Ans : (2)] 
501: 
Slope of the joining (0, 0) and (- 8, 8) is 
= (0-8 mid i 
X*7x, 048 8 — 


2. Slope of the perpendicular line is 1. 


1 
8. If slope of the line PQ is Л then the slope of 


perpendicular bisector of PQ is 


(D 43 (2) -43 

T 
(3) — (4) 0 

a [Ans : (2)] 
Sol: 


1 
Slope of PQ = — =m 
Уз 


=ef 
Slope of perpendicular bisector = — = — КД 
т 
9. If A is a point on the Y-axis whose ordinate is 
8 and B is a point on the X-axis whose abscissa is 
5 then the equation of the line AB is 


(1) 8x+5y=40 (2) 8x—5y = 40 
шы (4) у=5 [Ans : (1)] 
Sol: 


Given А is a point on y-axis and its ordinate is 8 
Bisa point on X-axis and its abscissa is 5 
~. The point A and B are (0, 8) and (5, 0) respectively. 
ГАВ I 
juation o: is Sox. = 
ва Жей 


х-х, 


ш аы 
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y-8 х-0 

0-8 ^ 5-0 

5(y-8) =-8х 
8x+5y-40 =0 
8x+5y = 40 


10. The equation of a line passing through the origin 
and perpendicular to the line 7x – 3y + 4 = 0 is 


(1) 7x-3y+4=0 (2) 3x-7y+4=0 


(3) 3x+7y=0 (4) 7x-3y=0 
[Ans : (3)] 
Sol: 
Slope of the line 7x - 3y + 4 = 0 is 
-а -7 7 
33 
-3 


Slope of the perpendicular line = 7 
equation of the line passing through origin (0, 0) 


and having slope A is 
7 


y-y,7 ш(х-х,) 
=з 
-0 = — (x-0; 
y 23 ) 
7y = -3x 
3x+7y =0 


11. Consider four straight line 
(i) д:3у=4х+5 (ii) 1, : 4y = 3x-1 


(iii) ,:4y + 3x=7 (iv) 1,2 4x + 3y =2 


Which of the following statement is not true? 


(1) /, and /, are perpendicular 
(2) 1 and /, are parallel 
(3) р and /, are perpendicular 


(4) I, and /, are parallel [Ans : (3)] 
Sol: 
Given lines — 1:3y = 4x +5 => 4х-3у+5=0 


1,:4у = 3x-1 23x-4y-1-0 
1:4у+3х = 7 = 3х+4у-7=0 
1:4х+3у 22 >4x+3y-2=0 
From l, а, = 3,6, = - 4and for |, ‚а, = 4, b, 23 
аа, + b,b, = 3(4)  (- (3) =0 


7. l, and |, are perpendicular. 


f 





12. A straight line has equation 8y = 4x + 21. Which 


of the following is true 
(1) The slope is 0.5 and the Y-intercept is 2.6 
(2) The Slope is 5 and the Y-intercept is 1.6 
(3) The Slope is 0.5 and the Y-intercept is 1.6 
(4) The Slope is 5 and the Y-intercept is 2.6 
[Ans : (1)] 
8y = 4x «21 

5ай 

2 8 


ys Х 42.625 is in the form 


Sol: Given line is 


у = тх +c 
1 
мћеге т = 2 = 0.5, с = 2.625 
1 
AS => =0.5 
opem = 2 


y intercept = 2.6 


113. When proving that a quadrilateral is a trapezoid, 


it is necessary to show 

(1) Two lines are parallel. 

(2) Two parallel and two non-parallel sides. 
(3) Oprosite sides are parallel. 
(4) All sides are of equal length. 
501: 


Two parallel and two non-parallel sides. 


[Ans : (2)] 


14. When proving that a quadrilateral is a 
parallelogram by using slopes you must find 
(1) The slopes of all four sides 
(2) The slopes of any one pair of opposite sides 
(3) The lengths of all four sides 
(4) Both the lengths and slopes of all four sides 

[Ans : (1)] 

Sol: The slopes of all four sides. 


15. (2, 1) is the point of intersection of two lines. 
(1) х-у-3=0; 3х-у-7=0 
(2) х+у= 3; 3х +у=7 
(3 Зх+у= 3; х+у=7 
(4) х+ 3у-3= 0; х-у-7=0 
501: 

Substituting (2, 1) in equation (2) 
x*y-3and3x4y-7 


[Ans : (2)] 


both the equations are satisfied by (2, 1) 
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1. PORS is a rectangle formed by joining the 2. The area of a triangle is 5. Two of its vertices 
points P(- 1, ^1), Q(-1, 4), В (5, 4) and S(5, - 1). are (2, 1) and (3, — 2). The third vertex is (x, y) 
A, B, C and D are the mid-points of PQ, OR , RS 1 where y 7 x + 3. Find the coordinates of the 
and SP respectively. Is the quadrilateral ABCD a : third vertex. 


square, a rectangle or a rhombus? Justify your Sol: 

answer. Given area of triangle is 5 

Sol: Vertices of triangle are (2, 1), (3, - 2) and (x, y) 
Given vertices of a rectangle are P (-1, -1), Area of triangle = 


Q(- 1,4), R (5, 4) and (5, -1) 
Xx, Ah 
2 7 2 


1 
gb 0-2) +. (5) + 01:34 -5 


2(-2-у) +3 (у- 1) +х(1+2) = 10 
-4-2у-3у-3-3х 10 


- Зх+у = 17 (1) 
“Р 21 АГ 13) 


п 


Mid pointofPQ = | 


п 














2 Given that y = x + 3, Substituting in (1) 
3х+х+3 = 17 
1+5 4+4 
Mid point of QR = (5 =) =В (2,4) 4х = 14 
х = 7/2 
f= 3 : andy = 7/2 +3 
Midpoint of RS =C =з = 45 ‘| i = 13/2 
2/ | Third vertex is (7/2, 13/2) 
— MG »[- 1+5 -1- “үр D Q,- 1) 3. Find the area of a triangle formed by the lines 
2 3x + y-2=0, 5х + 2y -3 = 0, and2x -y -3 = 0. 


= s Sol: Given sides of a triangle are 
АВ =ү(%—Х) +(У,— у) Зх+у-2 = 0 => 3х-у 


и 


2 A 


5х+2у-3 = 0 > 5x+2y=3 (2) 
25 
= 401) +(4-3/2) = T= KGI 2x-y-3 =0 2 2х-у =3  .(3) 
2 Solving (1) and (2) 
ver (0х0) > бх+2у = 4 EO 
-46-2'«G-4y „= 5х+2у = 3 (2) 
p^ 
2482-5) «c1 -3/2y _ У (4) - (2) > х= 1 
2 Substituting in (1) 
> у=2-3= -1 
61 
-JQ*D +(-1-3/2 = X Point of intersection of (1) and (2) is (1, - 1) 
Now, solving (2) and (3) 
-41(541/4(3/2-3/2) = 486 26 (3)х(2) > 4x-2y = 6 815) 
5х+2у = 3 EN OA] 
From triangle ABC, 
61,61 122 61 (5) + (2) > 9х = 9 
е а Pm 
AB? + BC А 4 а 2 € = ! 
| — : Substituting in (3) > y= = 
Le, АВ +ВС? + AC Point of intersection of (2) and (3) is (1, – 1). Since 
7. The points A, B, C and D Cannot be the vertices the point of intersection of (1), (2) and (2), (3) is 
of a square or Rectangle. same, No such triangle is possible. 


Hence, ABCD is a Rhombus. Hence, area of triangle is zero. 





B(-4, К), C(- 1, — 6) and (4, 5) and its area is ын 
sq.units. Find the value of К. 
Sol: 
Given vertices of a quadrilateral are A (-5, 7), 
B (- 4, k), C (- 1, - 6) and D (4, 5) 
Area of quadrilateral is 72 sq. units 
1 
216: 73960,7076 7 3001 7 9I 
(-5+0(К-5) - (-4-4) (7+6) 
—4К + 20+ 104 = 144 
-4К = 144-124 = 20 


"oa 
ЕВ 


= —— s 


4 


ис 


Without using distance formula, show that 
points (-2, — 1), (4, 0), (3, 3) and (3, 2) are the 
vertices of a parallelogram. 

Sol: 


Given points (-2, -1), (4, 0), (3, 3) and (-3, 2) let the } 


points be A (-2, 
D (-3, 2) 


-1), B (4, 0), С (3, 3) and 


^7 


Slope 


Slope of AB 


Slope of BC 


Slope of CD 


Slope of DA 





Slope of AB = Slope of CD = AB is parallel to CD 
Slope of BC = Slope of DA = BC is parallel to DA 


Hence, the given points form a parallelogram 


6. Find the equations of the lines, whose sum and 


product of intercepts are 1 and — 6 respectively. 


Sol: Let a, b be the intercepts 
Given, sum of the intercepts a + b = 1 “0 
Product of the intercepts ab =-6 (2) 
-6 
b-— 
a 


Substituting in (1) 


B 
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4. If vertices of quadrilateral are at А (- 5, 7), ' 


a-— = 
a 
aà'-a-6-20 
(а-3) (а+2) 20 
а= -2,3 
=6 
When а = -2, ъ= 5 > 3 
-6 
When а = 3, b= 5 =-2 
Equation of the line in intercepts form is 
2 „у 
242 шл 
a b 
G а=-2, b=3 = Lei 
3x-2y+6=0 
T ху» 
Gi) а-3,5--2 > 371241 
-2х+3у+6=0 


=> 2х-3у-6=0 


7. The owner of а milk store finds that, he can 
sell 980 litres of milk each week at < 14/litre 
and 1220 litres of milk each week at %16/litre. 
Assuming a linear relationship between selling 
price and demand, how many litres could sell 
weekly at X 17/litre? 

501: 

Тре relationship between selling price and demand is 
linear. Taking selling price along x-axis and demand 
along y-axis. We have two points from the data. 
(14, 980) and (16, 1220) 

Equation of a straight line joining the points 
(xp y,) and (x, y,) is 











Y-A _ х-х 
“yy 
у-980 х-14 
1220-980 ^ 16-14 
y-980  x—14 
244 ^ 3 


y-980 = 120x - 1680 
120х-у-700 = 0 
(ог) у = 120 х - 700 
when х = 17, у = 120 (17) - 700 
2040 - 700 = 1340 
Hence the owner could sell 1340 litres of milk weekly 
at Rs.17/litre. 
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8. Find the image of the point (3, 8) with! 4х+7у 23 (3) 
respect to the line х + 3y = 7 assuming the (2)х2= 4x-6y = a (3) 





line to be a plane mirror. 











Sol: i @-@) = By = л 
Let P be (3, 8) and О (a, b) be the image of P. | = 
1795 
в = i — B 
Slope of PQ. = x,-x, H Substituting in (1) — (8) =3 
8-5 1 
= =m, | > X ums 5. 
p i i 1,5 
=] Н — " А " 
Slope of the line x + 3y = 7is — =m, ‘The point intersection of (1) and (2) is (5 2) 
Since РО is perpendicular to the given line, Given that the line has equal intercepts on the axes. 
then mxm, = -1 ie, a=b 
8-b “ес 1). 1 Now,intercept form of the line is ХУ 21 
3-а (3). ЭГ ы 
8-Ь = 9-3a ! = gp "engem 
3a-b = 1 40) i 
XX, X4 This passes through (5-5) 
Mid point of PQ = (=a 224) 13 13 
y 1.5 6 
34a 84b i F n umm 5n 
яв йш: y; 
Since the line x + Зу = 7 is the perpendicular bisector : " Р, 
of PQ, the midpoint of PQ lies on the line. ! ху 
Ё $ Ч» 3 (* a *) E Hence the equation ofa line is 6 * & =1 
2 2 13 13 
З+а+24+3Ь =14 = 13x + 13y - 6 2 0. 
| РДЫ =з -0) 10. А person standing at a junction (crossing) of 
Solving (1) and (2) two straight paths represented by the equations 
(1) х(3) > perra = и. 2х _3у +4 = 0 and Зх + 4у — 5 = 0 seek to reach 
at (2) the path whose equation is 6x — 7y + 8 = 0 in the 
(3) + (2) > 10а least time. Find the equation of the path that he 
" should follow. 
Sol: 


Substituting in (1) 
b =-4 
-. Image of (3, 8) is (- 1, - 4). 





9. Find the equation of a line passing through the 
point of intersection of the lines 4x + 7y -3- 0 
and 2x — 3y + 1 = 0 that has equal intercepts on 





the axes. 
Sol: 
Given lines 4х + 7y-3=0 = 4х-7у-3 ...(1) 
2х-3у+1=0 => 2x-3y =-1 ... (2) Let the person standing at 'O' and the two straight 
Solving (1) and (2) 1 paths are OA and OB 
Where OA: 2x -3y 44 = 0 wu 1) 


(33 
ре 
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and OB: 3x+4y-5 = 0 (2) * The point of intersection of OA and OB is 
Given that the person seeks to reach the path о [- 1 22 ) 
AB: 6x-7y=8 = 0 E 17 17 
To reach AB in least time, he needs to choose the ! Slope of AB = —7=7 
least distance (perpendicular distance) OC. 7 
Let as find out equation of OC Now, OC is perpendicular to AB, г. Slope of OC = C 
Solving OA and OB 
(1) x3) > $x-9y = -12 EIE OC is passing through (- EN 2) and having 
@2)х (2) = 6x+8y = 10 44) 177 17 
p 5 Н 7 
(3)-(4) > -17y = -22 opam 
y= = Equation of OC > y-y, = m(x-x,) 
Substituting in (2) 17 22 
= 7 1 
22 : УЕ aL tS 
3х+4| | = 5 17 6 17 
7 
: 88 à 1 E 17-22 _ A 
ang s Y 17! 17 e 17 
——. ! > 102y - 132 = -119х-7 
^ Т | => 119x+102y-125= 0 


SI CREATIVE 90 ЕЗ ӘМТ 


I. Multiple Choice Questions : 
Areaof ДАВС = ЇГ-э(-2- = 
Areaof Triangle and Area of parallelogram si она 


1. The area of the triangle whose vertices are f = 124) =12 
(2, -3), (3, 2) and (- 2, 5) 8 2 п 
(1) 11 (2) 12 } Area of ЛАВ” = Loon of AABC) = e 
(3) 14 (4) 13 [Ans: (3)] 2 
Sol: = 6 sq.units 


Area of triangle 3. If the points (2, 1), (3, — 2) and (a, b) are collinear, 


-18 (ъ=) + 05 7) +x О) 39. из’ then 
(1) atb=7 (2) 3a+b=7 
=; [22-5)+3643)-2-3-2)] (3) a-b=7 (4) 3a—b=7 [Ans: (2)] 


Sol: Since the points are collinear, Area of 
triangle is zero. 

d ЗЇр2-2-8430- 0+а(1+2] =0 
2. AD is the median of triangle ABC with vertices | _ 3a+b=7 


А (- 3, 2), В (5, – 2) and C (1, 3) The area ab 4. If (a, b), тв d) and (a- "s du are culiiaenz; then, 
triangle ABD is 
= (2) Е =— 


1 
= (28) = 14 sq. units 


(1) 5 (2) 6 ИМ) 
(3) 7 (4) 8 [Ans: (2)] : 
[Ans: (1)] 


ede „ 


@ == 


336 








Unit - 5 | COORDINATE GEOMETRY 


= 
Sol: Area of triangle is zero, when the points are 8. The point (x, у) Нез on the line joining (3, 4) and 
collinear. | (-5,-6)if 
-.a(d—b+d)+c(b-d-b) + (a-c) (b-d)= 0 р (1) 4х-5у-1 (2) 5x-4y-1 
2ad - ab - cd + ab - ad - bc + cd = 0 (3) 5х-4у+1=0 (4) 4x+5y=1 
ad-bc =0 [Ans: (3)] 
a c } 501: 
b = Я H Points are collinear, /. Area of triangle is zero. 
3 1 
5. If the area of the triangle formed by the points | jb (4*943(-6- )-5(y- 4] Ek 0 
(2, 3), (4, — 5) and (- 3, y) is 10 square units, | 10х-8у+2= 0 
: 5х-4у+1 = 0 


then y = 


Q) 1 Q)-1 | Angle of Inclination and Slope of a 
(з) 3 (4 222 [Ans: (3)] | КАЖЫ MAS 
3 3 : 


9. What can be said regarding a line if its slope is 





Sol: Areaoftriangle = 10 i negative? 
1 ! 1) асше (2) obtuse 
-[-2C5- y) +4 (y-3)-3+5)] -10 ( 
2 [ " " ] (3) zero (4) None of these 
1 6y=26). = 10 [Ans: (2)] 
2 Sol: 
3y-13 = 10 F If slope is negative i.e., tan Ө is negative 
23 } then “Ө” is obtuse. 
y= F = 
3 | ' 10. Whatis the slope of a line whose inclination is 45°? 
6. The area of quadrilateral formed by the points + (1) 1 (2) 2 
(0, 0), (1, 0), (1, 4) and (0, 2) is 3) 0 ду 2 Ans: (1 
0) 4 0) 8 (3) 95 Ї ал 
(3) 12 (4) 16 [Ans: (3)] : Sol: 
Sol: Area of quadrilateral : Slope m = tan 45° = 1 


1 | І 
= 516 =x) 0) 65 7x) 01 - »)] sa units. тү, Find the inclination whose slope is Л 


= 8 $4. units Ї (1) 309 (2) 609 
(or) Plotting the points on the graph, we get the (3) 90° (4) 45° [Ans: (1)] 
rectangle with length 4 and breadth 2. 1 
2 Area = 8 sq.units Н Sol: Slope т = уу 
7. The area of the rhombus formed by the points : T — M в РГА 
(3, 0), (0, 4), (-3, 0) and (0, —4) is UU КД 
(1) 24 (2) 30 9 = 30° 





(3) 32 (4) 36 [Ans: (1)] | 


8015 Area of Quadrilateral 12. Slope of the line joining the points (4, — 6) and 





sie -r 0- y) бах) 95) t "md zi 

2 (1) Е (2) z 
=> [в +3) 4--4)-00-0)(0-0)| | 06 (4) -6 [Ans: (2)] 
= + [48] =24 sq. units | mu Slope 22 В 














13. The points A (1, 2), B (3, 4) and C (4, 7) 
(1) form a right triangle 
(2) form an isosceles triangle 
(3) form an equilateral triangle 


(4) collinear [Ans: (4)] 
Sol : a мл аш 6 
lope о! = 1-48 22 - 
Slope of BC = ИА. 
Cee Е 
Slope of AB = Slope of BC 


Points are collinear. 
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HP a 
2251 f median thr BSS 
lope of median through s tU 


17. The slopes of two line segments are equal. 
Which of the following is correct? 
(1) The line segments are parallel 
(2) The end points of the line segments are 
collinear 
(3) The line segments are perpendicular 
(4) The end points of line segments are non- 
collinear [Ans: (1) and (2)] 


14. The points A (4, 4), B (3, 5) and C (- 1, — 1) form | 18. What does a linear equation with a slope of zero 


(1) right triangle 

(2) isosceles triangle 

(3) equilateral triangle 

(4) None of these 
Sol: 


[Ans: (1)] 


Slopeof AB = - 1 


Slope of BC 


юр 


Slopeof AC = 1 


Here, Slope of AB x Slope of AC =- 1x 12-1 
-. Points form a right triangle. 





15. The value of ‘x’ if the slope of the line joining 
(2, 5) and (x, 3) is 2 





0) 4 (2) 3 
(3) 2 (1 [Ans: (4)] 
Sol: 
Slope = 2 
5-3 
2-х ^ 2 
2-4-2х 
2х 22 
х-1 


16. Slope of the median through B if the vertices of 


AABC are A (2, 4), B (- 3, 1) and C (4, — 7) is 


ла 2) 210 
a) 5 (2) Е 
Б -5 
® > 01200 {лш 
Sol: 
Mid-point of AC = (WS) 
2 2 2 


2 





look like оп a plane? 

(1) Vertical line 

(2) Horizontal line 

(3) line passing through the origin 

(4) y-axis [Ans: (2)] 


В Equations of Straight lines 


19. The equation of straight line which passes 
through the point (2, — 3) and parallel to x-axis is 


(1) х--2 (2) х-2 
(3) у=-3 (4) y-3 [Ans: (3)] 
Sol: 


Equation of any line parallel to X-axis y = b 
It passes through (2, - 3) 
у=-3 
! Hence the equation of straight line is y = - 3 
; 20. The equation of straight line parallel to y-axis 
and at a distance 3 units to the right is 


(1) х=1 (2) х=2 
(3) х=-3 (4) x=3 [Ans: (4)] 
Sol: 


Equation of any line parallel to y-axis at a 
distance of ‘a’ units to the right is x =a 
-. Required equation is х=3 


21. The equation of straight line having slope 3 and 
making intercept 4 on the y-axis is 
(1) 3х-у-4=0 (2) 3x-y+4=0 
(3) Зх+у-4=0 (4) 3x+y+4=0 
[Ans: (2)] 
Sol: 
Given slope ‘m = 3, y intercept ‘© = 4 
2. equation of straight line is 


y =mx+c 
у = 3х +4 
3x-y+4=0 
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22. The equation of straight line which passes * 




















y 
through (- 4, 3) and having slope - 15 (0, 2а) 
(1) х-2у+10=0 (2) х-2у-10-0 
(3 х+2у+10=0 (4) х+2у-10=0 
[Ans: (1)] 2a 
Sol : 
Equation of straight line in slope-point form is 
у-у, =m(x-x,) 
1 2b m 
y-3- 29 1 (2b, 0) 
x-2y+10 =0 x intercept is 26 
23. Equation of straight line passes through the Еее 1 
points (0, — a) and (b, 0) is Area of triangle = 5 x2bx2a 
(1) bx- ay = ab (2) ax - by = ab 
(3) x-y=ab (4) ax +by=1 : = 2ab 
[Ans: (2)] | 26. If the line = mx meets the lines x + 2у-1=0 
Sol: Equation of straight line in two points and 2x — y + 3 = 0 at the same point, then m is 
form is (1) 1 (2) -1 
У У. av eee Ч к @) 2 (4) -2 [Ans: (2)] 
= AL. A 801: 
уба 4-0 H Solving x + 2y - 1 = 0 and 2x - y + 3 = 0, the 
= point of intersection is (- 1, 1) 
apa b-0 : у = mx passes through (- 1, 1) 
ах-Бу = ab ^ 1 = т(-1) > mz-1 
“аа. Slope абе 547138 27. Equation of the line perpendicular to x = 2 and 
a b passing through the point (2, — 8) is 
b g 1) y=8 
ay = 2) - (0) y 
: а eo b (3) x=8 [Ans: (2)] 
-b =й 501: 
@) " e P [Ans: (3) Slope of any line perpendicular to the line of the 
form x =a is 0 
Sol: Equationis 242 -1 1. Equationis у-у, =m(x-x,) 
a b 1 у+8 =0(х- 2) 
Coefficient of °x? а -b act 8i =Й Seb 
Slope = Coefficient of у’ т м 28. Equation of straight line which cuts off intercepts 
E 2 and 3 from the co-ordinate axes is 





м — - mE. (1) 2x-3y-6-0 (2) 2х+3у-6=0 
25. Area of the triangle formed by the co-ordinate (3) 3x-2y-6-0 (4) 3х+2у-6=0 
axes and the line ax + by = 2ab is 


[Ans: (4)] 

(1) ab (2) 2ab Sol: Equation of line in intercept form is 

b ү 
(ау 2 (4) dab [Ans: (2)] | EY 

2 } а b 
Sol: Equation of straight line is ах + Бу = 2ab : Er 241 
(+ 2аЬ) : 25 
x y 3х+2у = 6 


ЗБ Эш С 1 which is in intercept form i 3x+2y-6 =0 
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2у-8 = 5x45 
=> 5х-2у+13 = 0. 


:35.Find the value of К if the staight lines 





29. General equation of a straight line is 


() — +6у+-=0 (2 + 6k)x + (3 — k) y + (4 + 12 k) = 0 and 
b b 7x + 5y — 4 = 0 are perpendicular. 

(2) ax! + by 4 c- 0 (1) 29 (2) _ 29 

(3) УЕшх+с 37 37 

4) axtbytc-0 Ans: (4)] : 37 37 

(5 y Аз: (01: (зу 37 -Z [amy 
30. Equation of line parallel to ax + by + с = 0 is 29 29 

(D x*ytk-0 Sol: 

(2) ax+by+k=0 Since the lines are perpendicular 

(3 х+у=-с aja bb, = 0 

(4) bx Бау-с [Ans: (2)] : (2 + 6k) (7) + (3-Ю (5) = 0 
31. ax + by + с = 0 represents a line parallel to x-axis 14+42k+15~5k = 0 3 

if 29+37К = 0 > k--— 

(1) a=0,b=0 (2) а=0,6 #0 37 

3) аж0,5-0 4) с-0 Ans: (2| 
EN ) Me І ( 2 : 36. The value of К if the lines 4х + Ку = 8 and 
32. The condition for the lines a,x + by + c, = 0 and ; 4х + 3y = 5 are parallel is 

a, X + b, y + с, = 0 to be perpendicular is ? (1) 3 (2) 5 

(1) аа, *bb,-0 (2) a,b, +a,b,=0 D (айм (4) 2 [Ans: (1)] 

(3) a,a,—b,b,=0 (4)a,b,-a,b, =0 1 Sol: 

[Ans: (22) When two lines are parallel, the Co-efficients of 


33. The lines 3x + 4y +7 = 0 and 4х Зу+5=0ате | "OMS" С of yare equal. 


| тонна S: II. Very Short Answer Questions 


(3) Neither parallel nor perpendicular ; 1. Find the area of triangle whose vertices are 
(4) Parallel and Perpendicular [Ans: (2] | (1, 1), (2, 3) and (4, 5). 
Sol: Е 501: 
3х+4у+7 = 0 and 4х - 3у+5 =0 Area of triangle = 4 Ix, у, -УД +, (у, у) + 
а а ea 2 х, (y, = y,)] sq. units 
Now a, a, +b, b, = (3) (4) + (4) (- 3) Ї 1 
=12~12=6 = 3 1 G-5)+26-1) +40 -3)] 
^. The lines are perpendicular. 1 
34. Equation of line perpendicular to 2x + 5y = 7 25 2+8] 
and passing through the point (- 1, 4) is ! гай! 
(1) х-у+13=0 (2) х+у+13=0 Sa eel 
(3) 2x + 5y + 13=0 (4) 5x -2y + 13-0 Р 
[Ans: (4)] = lsq.unit [^ area ве 
801: be negative]. 
Slope of the line 2x + 5y = 7 is Е : 2. Find the area of triangle ABC, where А (0, 0), 
5 | — BQ, 4) and C (0, 3). 
Slope of perpendicular line is 3 i Sol: 
Required equation is { Area of triangle = 3 [х, - у» +х, (уз у) + 


vw 2 een i x, (у,-У,)] sq. units 


2 
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= 11004-3) +360) +0(0-4)] 
Е 5 (9) = i sq. units 





3. Find the value of k, for which the points (7, – 2), : 


(5, 1) and (3, — k) are collinear? 
Sol : For collinear points, Area of triangle is zero. 


ie, 3 1х, (у, - y) +х, (у, - y) +х, (у, - y9] = 0 
7(1+Ю+5(-К+2) +3 (-2-1) =0 
7+7k-5k+10-9 = 0 

2k=-8 

k=-4 


4, Find the area of quadrilateral whose vertices are 


(- 1, - 1), 1, 4), (5, 4) and (5, – 1) 
Sol: 


1 
Area of Quadrilateral = Я [x, 7x), -y)- 


(x, -х, (y, - y,)] sq. units { 


= 5 ЇЄ1-9@+1-(-1-®Є1-% i 
1 
= 5 1-30-30] 
60 
=-5 = -30 


Area = 30 $4. units 
[^ area cannot be negative.] 


5. Find the Slope or Gradient of a line whose angle 
of inclination is (1) 45° (ii) 60°. 
Sol: 
(i) Angle of inclination Ө = 45° 
Slopem = tan@ 


m = tan 45° = 1 


(ii) When Ө = 60°, 
slopem = tan60° = 3 


6. Find the slope of the line that passes through the ! 


points (2, 0) and (3, 4). 
501: Slope of the line joining two points (x,, y,) and 
(xy yy) is 





7. What is the slope of the line parallel to the line 


whose slope is 2? 

Sol: 
When the lines are parallel, their slopes are equal. 
Slope of the required line = 2. 


8. Are the three points A (2, 3), В (5, 6) and C (0, —2) 


collinear? 
501: 


Slope of AB 


Slope of BC 


5-0 5 


Slope of AB # Slope of BC 
г. The points are not collinear. 


. Find the equation of the straight line passing 


through the points (a, b) and (a + b, a — b). 
501: 

Equation of the straight line passing through the 
points (x,, y,) and (x,, y,) is 














$c 2 Sem 
a 220—4 
= y-b И х-а 
ad а+Ь-а 
£5, y-b 44 х-а 
а-25 b 
= b(y-b) = (x-a) (a - 2b) 
> by- b? = ax-2bx - а? + 2ab 


=> (а - 2) х-Бу-а?+ 2аЬ +0 = 0 





| 
3 





~ 10. Find the equation of the line passing through 


(1, 2) and making an angle of 30? with Y-axis. 
Sol: 
Given that the line makes an angle 30? with Y-axis. 
ie., the line makes 60° with the positive direction of 
X-axis. 

Slope of the line = m = tan60° = 3 
Equation of the line passing through the point 
(x, у,) and having slope ‘m is у-у, = m(x-x,) 


> y-2 = 56-1 
= VBx-V3 


0. 


y-2 
> VBx-y+2-v3 


11. Find the equation of the line whose x intercept is 
3 
4 and y intercept is – >. 
Sol: 


Equation of straight line is ep Z 
a 


х Ж 

= 21-02 Е 
rM 2 
2 

md 2) л 
4 э 

=> 3х-8у-12 = 0. 


12.Find the values of К Ш the straight line 
2х+3у+4+К(6х-у+12) = Ois perpendicular 
to the line 7x + 5y-4 = 0. 
501: 
‘The two lines are x (2 + 6k) + y (3- К) +4+12К = 0 
and 7x+5y-4 = 0 








(2+ 6k) 
Slope of the first line = т = — 
3 3-k 
7 
Slope of the second line = m,= — А 
"Ihe lines are perpendicular, . m, хт, = -1 
(2+6) 7 
= x- + = -1 
3-К 5 
14 + 42k = - 15 + 5k 
29 
Ж = === 
37 


13. A line passing through the points (a, 2a) and 
(2, 3) is perpendicular to the line 
4х + Зу +5 = 0, find the values of ‘a’. 


2 
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501: 
Slope of theline 4х +3у+5 = 018 -i 


m, 


Slope of the line joining (a, 2a) and (- 2, 3) is 








2а-3 _ 
а+2 4 
Since, the lines are perpendicular, m,xm,--1 
4 2a-3 
=> --х = - 
3 а+2 
=> 8a-12 = 3a+6 
18 
> а= — 
5 
14. Find the angle between the lines x = a and 
Бу+с = 0. 
501: 
х = ais parallel to Y-axis and 
by+c=0 > у= =. is parallel to X-axis 


^. Theangle between the two lines is 90°. 


Ш. Short Answer Questions: 

! 1. Find the area of the triangle formed by the points 
(a, c + a), (a, c) and (- a, с-а). 
Sol: 


Area of triangle 2 


bx, (у, уз) +х, (0,7 y) + 
x, (y, - y,)] sq. units 
H [а (с-с+а) +а (с-а- 
с-а)-а(сжа-0) 

i [а (a) + a (- 2a) - a (a)] 


1 
= (-2a) = -a? 
z^ a?) a 


Area = а? sq. units. [++ Area cannot 


be negative] 








2. Find the value of p if the points (p + 1, 1), 

(2p + 1, 3) and (2p + 2, 2p) are collinear. 
Sol: 
Area of triangle is zero, Since the points are collinear. 
ie, x (у,- у, +х,(у,-у)+х, (у,-у,) = 0 
(р + 1) (3-2р) + (2p + 1) Qp- 1) + 
(2р+2) (1-3) 
Зр-2р?+3-2р+4р?-1-4р-4 
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2p?-3p-2 = 0 
Qp +1) (р-2) = 0 
2р+1 = 0, р-2 = 0 
1 
=--, =2 
Р 2 P 





3. Prove that the points A (0, — 1), B (2, 1) and 
C(- 4, 3) form a right angled triangle. 
Sol: 





Slopeof AB = 
Slope of BC = 
Slope of AC = 
== 
=. = 
(Slope of AB) x (Slope of AC) = 1х-1 = -1 


Їл m,xm, = -1] 


^. The given points form a right triangle. 


4. Show that the points A (- 2, 0), B (2, 4) , C (4, 1) 
and D (0, — 3) form a parallelogram. 





Sol: 

Уу 
Slope of AB = ——— 

= 

0-4 -4 

Зу = = 1 

4—1 $ 
Slope of BC = — = -7 

= 2 

1 4 
Slope of CD = 2-0 = T” 1 

0+3 3 
Slope of AD = = == 

-2-0 2 
Slope of AB = Slope of CD, 
Slope of BC = Slope of AD 


^. The given points form a parallelogram. 








‚ 5. The Fahrenheit temperature Е and absolute “== 
{ temperature К satisfy a linear equation. Given 

that К = 273 when F = 32 and that К = 373 
whenF = 212. Express К in terms of Е and find 

the value of Е when К = 0. 

Sol: Assuming F along X-axis and K along Y-axis. 

The two points are (32, 273) and (212, 373). 

The equation of straight line passing through the 
points (32, 273) and (212, 373) is 





2-4 . Ss 
Ax ЭЖ 
К-273 Е-32 
ТВ = SS 98 
373—273 = 212-32 
K- 3 (F-32)4273  ....(1) 
Putting K = 0 in (1), we get 
0- 3 (F-32) +273 
> Е- 


32 - 491.4 = - 459.4 





. If the intercept of a line between the co-ordinate 


axes is divided by point (— 5, 4) in the ratio 1 : 2, 
then find the equation of a line. 


501: 


Let the equation of the line be ыг n 


2.1 
а 


Which meets X-axis at А (a, 0) and Y-axis at B (0, b). 
Given that P (- 5, 4) dividing AB in the ratio 1 : 2 


Using section formula, ( 


=> 


mx,+nx, my,+ny, 
m+n m+n 


(= eum = C54) 
1+2 1+2 


2a b 
—,-| = (-5,4 
(2-2) eso 
==, P oii 
3 
mci dus 0 
2 
2 
г. The equation of line is Eu usd 
a b 
2 
ie, - 42. 2] 
15 12 
=> 8x-5y460 = 0. 





2 
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7. Find the equations of the straight lines which * 
pass through (4, 3) and are respectively parallel 
and perpendicular to the x-axis. 

801: 
(i) Slope of a line parallel to X-axis is ‘O 
ie, m = 0 
Equation of a line passing through (x,, y,) and 
having slope ‘m is 


y-y = m(x-x) 
=> y-3 = 0(х- 4) 
=> y-3=0 

> y=3 


(1) Slope of a line perpendicular to X-axis is | 


undefined i. e., T m 


Equation of a straight line is y - 3 = 1 
> x-4=0 0 
> х-4 


(x-4) 


8. If the straight line y = mx + c passes through | 
the points (2, 4) and (— 3, 6). Find the values of 


m and c. H 
801: : 
y = mx + с passes through (2, 4) 
a 4 = 2т+с “у 
Againy = шх + сраззез through (- 3, 6) 
Then, 6 = -Зш+с 202) 
Solving (1) and (2) 
= m--i 
Substituting in (1) 
24 
> с= — 
5 


9. Find the equation of the line passing through 
the point (2, 1) and parallel to join of the points 
(1, 3) and (- 3, 1). 

Sol : Slope of the line joining the points (1, 3) and 
(-3, lis 
A7» 


US 


8—1 2 1 
“1283 4 3 
Required line is parallel to the line joining the points | 
(1, 3) and (- 3, 1). р 


-. Slope ofthe required line = 





1 

— as slopes are equal 
Since the lines are parallel. 

Equation of line passing through the point (x,, y,) 


_ and having slope ‘m is 





и. 


у-у, = т(х-х,) 
1 
> -1-2-(x-2 
y 5 2) 
=> 2(у-1) =x-2 
= х-2у = 0. 


: 10. Find the equation of the diagonals of the 
rectangle whose sides arex = 2,x = -1,у = 6 
andy = -2. 











уу’ 
Equation of AC = Ih = mE 
љ- Я Лий! 
y+2 x+l 
642 ^ 241 
> 3(у+2) = 8(х+1) 


=> 8х-3у+2 = 0 





обы Е ө ==» 

quation o! = ае UII 
=> -3(у+2) = 8(х-2) 
=> 8х+3у-10 = 0. 


Show that the line ах + ay + 1 = 0 is 
perpendicular to the line x — ay = 0 for all 
non-zero real values of ‘а’. 


501: 
2 
Slope of ax + ау +1 = 08-9 =-а= m, 
a 
m 1 
Slopeofx-ay = lis — = — = т, 
-а а 
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1 AD perpendicular to BC 
Now,m,xm, = -e(1) = -1 = Slope of AD x Slope of BC = -1 
2-8 
*. The lines are perpendicular. m | 1 =) eg 
12. Find the equation of the perpendicular bisector m= d 
of the line segment joining the points (1, 1) and ME 
(2, 3). BE perpendicular to AC > 
Sol: Slope of BE x Slope of AC = -1 
Let P be the mid point of the line segment joining -21-42 
А(1, 1) and (2, 3) : c: p |= 
=> (3.2) Je an. os 02 
2 2 
Let ‘m be the slope of perpendicular bisector of АВ. ара раке саба => 
mxSlopeofAB = -1 Slope of CF x Slopeof AB = - 1 
„ [3—1 m,x| —— S | ue: 1 
nca) 523 5 7+2 


1 т, = 1 
нисч 75 5 Since AD passes through A (7, –1) and has slope 
Perpendicular bisector passes through 62) апа. 


1 
т = 5 , then Из equation is у-у, = m (х-х,) 





1 1 
i = LE i l= = (x-7 
having slope m 5 ! y+ 2 (x-7) 
Equation of perpendicular bisector is i => х-2у-9-0 
нге) BE passes through B (- 2, 8) and having slope m, = 2, 
1 3 
> у-2 = -45-1) Its equation is y- 8 = 2(x 42) 
аа Санау Ally = 0 > 2х-у+12 = 0 
13. Find the equations of the altitudes of the triangle CE passes through C (1, 2) and has slope m, = 1 
whose vertices are A (7, — 1), B (- 2, 8) and Its equation isy-2 = 1(х- 1) 
C (1, 2). 
501: > х-у+1 = 0. 
A(7,-1) 
IV. Long Answer Questions 
1. If the points A (0, 1), B (x, y), С (5, - 2) and 
D (2, — 1) form a parallelogram, then find the 
Е Е values of x, y. 
Sol: 
Slopeof AB = aoe 
Хү = ЫН 
BC28 D C(,2) чэн 
0-х 
Let AD, BEand CF be three altitudes of triangle ABC. 1-у 
Let m, m, and m, be the slopes of AD, BE and CF - pee 
respectively. 


(3 
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Slope of BC 


Ш 


Slope of CD 


Ш 


Slope of DA 


M 


In parallelogram ABCD, AB is parallel to CD 


Slopeof AB = 
ey 
prJ 

> 3-3y= 
> x+3y= 
BC is parallel to AD 

Slope of BC = 

yr2 





85 
> у+2= 
> х+у= 


Solving (1) and (2) 
х+3у 


x+y 


о|о w 


(0-Q) 2 2y 


y= 
Substituting in (2) 

x+0 = 

x= 


ох 3andy = 0 and the point В is (3, 0). 





Slope of CD 
1 


3 


Slope of AD 


-1 


-х-5 


3 
3 


„Д: 


40) 


40) 
NOE 


2. The mid points of the sides of a triangle are 
(2, 1), C 5, 7) and (- 5, – 5). Find the equation 


of the sides. 





Sol: 


F(-5,-5) 





B D c 
Let D (2, 1), E (- 5, 7) and F (- 5, - 5) be the mid 
points of the sides BC, CA and AB ofa А АВС, 
-5-7 
-545 





Slope of EF 


= -2 (undefined.) 
г. EFis parallel to Y-axis 


But EF parallel to BC [++ line joining mid points of 
two sides is parallel to third side and half of it] 


Equation of any line parallel to Y-axis at a distance of 
‘а’ units isx = a. 


If it passes through (2, 1), then2 = а 


Equation of side BC isx = 2 
1+5 6 
Now, Slope of FD = 245277 
By Geometry, СА is parallel to FD 
6 


^ Slope of CA = p 
CA passes through the point E (-5, 7) 


. Equation of side CA is y- 7 = Н (х+5) 
=> 6х-7у+79 


и 
© 





Now, slope of DE 
AB is parallel to DE 


Slope of AB 
AB passes through (- 5, – 5) 


^. Equation of AB is y +5 


"ooa" 

e | 
io 
я 
+ 
кы 


=> бх+7у +65 
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Don 








3. Find the equation to the straight line which passes ` á y — 
through the points (3, 4) and have intercepts on = a ds {йд 1 
thy aus. E : "Ww И” Since, this passes through (3, 4) then 
(i) equal in magnitude but opposite in sign 3 4 
@ such that their sum is 14. a idea 7 1 
01: 2 = 
(i) Let the intercepts on the axes be ‘a and 7-2 юэ. Ban - | 
respectively. = хи гааг = 
z > а= 6,7 
Equation of line in intercept from is — + Jun Whena = 6b = 8 
a -а 
—x-y-a Equation of a straight line is 5 + H = 1 
Since, this passes through (3, rr ise => Ак+3у = 24 


The equation іѕх-у+1 = 0 Маат Tib е 7 РЕ 
(Gi) Given sum of the intercepts is 14. Equation ofestrélght lineis 7 * я 


іе,а+Ь = 14 > b = 14-а 


X 


>x+y=7 
Equation of straight line is m "s 1 
а 
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Height and Distances 









Trigonometric Identities 
sin? Ө +cos*@=1 
Hypotgnysm 1+ tan’ Ө = sec’ 0 
_ Adj.side 
= Hypotenuse 
opp.side 
Ё Adjacent side 






1+ cot” Ө -совес 0 













Angle of 
Elevation 






Angle of 
Problems and Depression 
proof based on 
Trigonometric 


Identities 


cosec Ө, sec Ө, cot Ө 















Problems on 
Angle of 


elevation 


aoin ee 059 and Depression 


cos(90° — 0) = sin8 
tan (90° — Ө) = cot 


cosec (90° — Ө) = sec 8 





sec (90° —8) = cosec Ө 
cot (90° — Ө) = tan8 








Values of Trigonometric ratios 
for 0°, 30°, 45°, 60? and 90° 





8 
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‘TRIGONOMETRIC RATIOS 





(i) Trigonometric Ratios 
Let 0* «0 < 90° 











Opposite side Adjacent side 8 
1. sin в 2. cosÜ EL E 48 
Hypotenuse Hypotenuse Е 
Opposite side E 
8. Wu n LESEN. оао Hypotenuse Я 
Adjacent side Opposite side Ё 
5 _ Hypotenuse & ва = Adjacent side = - : 
+ secO 2 дей aie. аса ВЕ . сој — Opposite side M Adjacent Side о 
Аваш 
зїп Ө 1 
7. tan® = cos 8. cosec8 = ano 
9 1 cos Ө 
. зес0 = ws 10. согд — uno 


(ii) Table For Trigonometric Ratios Рог O*, 30°, 45°, 60°, 90° 


[] 
Trigonometric Ratio 





зїп Ө 


созӨ 





tan Ө 


созесӨ 


зесӨ 


cot8 undefined 











(iii) Complementary Angle 


1. 8ш(90-0) = cos 2. cos(90-0) = sin® 
3. tan(90-8) = cot® 4. cosec(90— Ө) = зес0 
5. sec(90-0) = созес 0 6. со! (90-0) = tan8 


349 
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2 . 
We can write 


1. (sin) = 00 2. (cos0) = со’ 0 
3. (tan@)? = tan'0 4. (созес@) = созес Ө 
5. (5ес 0)’ = зес?0 6. (cot0? = cot 0 


(iv) Trigonometric Identities 
For all real values of Ө 


l. sin'O«-cos8 = 1 

2. 1+tan’@ = sec 

3. 1+cot?@ = cosec'ü 
Examples 


These identities are termed as fundamental identities of trigonometry. 
Though the above identities are true for any angle 0, we will consider the following equal forms for 


0° «0 <90° 
1. sin?@ = 1-соѕ Ө (ог) со82 0 = 1-5іп Ө 
2. tan 0 = sec? 0-1 (or) sec 0-tan 0 = 1 
3. cot?@ = cosec 0-1 (or) cose со? 0 = 1 


1. Prove that (i) sin (90 —0)— cos Ө (ii) cos (90—09) = sin . 


Consider a semicircle of radius 1 as shown in the figure. 
Let ZQOP - 0, 


Then 2 QOR = 90°-6, so that ОРОВ forms а 
rectangle. 


From triangle оро, 22 = б 


But OQ = radius = 1 








Therefore OP = OQ соѕ0 = cos® ээ = 
Similarly, 82 = sin 
- PQ = 00510 = зіп (ѕіпсеОО = 1) 
ОР = сов0, РО = sin® 101) 
Now, from triangle ООВ, 
OR 
We have ОО = соѕ (90° – Ө) 
Therefore, ОВ = OQ соѕ (90° – 0) 
=> OR = соѕ (90° – Ө) 
Similarly, RQ = sin(90-0) 


| р 
р : 
р р 
' ' 
р р 
р ' 
' i 
р ' 
! Ц 
р ' 
І i 
р i 
i 1 
р i 
! L 
р ' 
І ' 
' ' 
р ' 
' ' 
р ' 
' i 
р ' 
р ' 
р ' 
р І 
р ' 
р i 
р i 
' i 
' ' 
р i 
' i 
' ' 
р ' 
i р 
i i 
: Visual proof of Trigonometric complementary angle: : 
' ! 
р i 
' ' 
' ' 
р i 
р i 
р р 
' ' 
' i 
! ' 
р ' 
р i 
! ' 
' ' 
р i 
р ' 
р i 
' ' 
р ' 
р i 
i i 
р 1 
р І 
р ' 
1 Ц 
i i 
р ' 
р i 
р ' 
' ' 
р i 
р І 
р р 
р i 
' i 
р 1 
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=> RQ = sin(90°-6) 

OR = сов(90”-0), RQ = sin (90° – Ө) ...(2) 

Since ОРОВ is a rectangle, 
OP - RQandOR-PQ 

Therefore From (1) and (2) 
We get, sin(90' —0) =  cos0 and соѕ (90° – 0) = sin 


2. Prove the Trigonometric Identities 
(i) sin04cos'0 21 
(i) 1+tan?@ = sec'8 
(iii) 1+cot?® = cosec'o 
Proof 
In right triangle OMP, We have 
OM 


ОМ _ овд, M аад (1) 
OP OP 





Uu 
i 
i 
р 
i 
р 
i 
i 
' 
Ц 
i 
i 
i 
i 
' 
i 
L 
i 
' 
' 
i 
' 
i 
i 
' 
i 
i 
i 
р 
By Pythagoras theorem | 
МР? + OM? = ОР? 10) ' 
Dividing each term on both sides : 
of (2) by OP?, (since OP +0) We get, ! 
MP’ ОМ? _ ОР: ! 
sin’ Ө + соз*Ө=1 OP ОР? ОР? { 
(28) (“J-() | 

= + = ' 
ОР ОР ОР ! 

From (1), (ѕіп Ө)? + (сов 0} = 1° : 
Hence sin? Ө + cos 0-1 к 
In right triangle OMP, we have í 

| 

' 

i 

i 

0 

i 

i 

i 

' 

i 

i 

І 

i 

i 

i 

' 

i 

i 

' 

i 

i 

: 

i 

i 

i 

І 


MP nir; ОР ыр ... (3) 
OM OM 


From (2), MP? + OM? = OP? 
Dividing each term on both sides 
of (2) by OM?, 
(since OM + О) we get, 
MP? ом? ОР 
+ = 
ом? ом? ом? 


-(5):(88)-(58) 


From (3), (tan Ө)? +1? = (sec 0)? 


Hence 1- tan? Ө = sec? Ө 





14-соё Ө = cosec'8 


№ Worked Examples 


Prove that (ап? 0— sin’ Ө = tan Osin’ 8. 
Sol: 
a 
tan? 0—sin'8 = стар Шал ө 
cos Ө 


= tan? 0 (1— cos! 0) = tan^O sin? 0 





1— соз А 
Bom анг. ЭЭС... Кюн. 
1+ cos A sin A 
Sol: 
sinA sinA 1—cos A 
l+cosA  l+cosA 1-со8А 


[multiply numerator and denominator by the 
conjugate of 1 + cos А] 


sin A (1— cos A) 
а (1+ cos A) (1— cos A) 
sin A (1—cos A) 
1-соё"А 
1—cosA 


sin A (1—cos A) 


sin? A sin A 


го 
= = соѕесӨ. 


Prove that 1+ — 


1 +соѕесӨ 
соё 0 


Sol: 1+ — —— 
1+ созес 9 


(= il 
| -J 
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In right triangle OMP, we have 
.. (4) 


P 
—— = cosec 0 


From (2), MP? + ОМ? = OP 
Dividing each term on 
of (2) by МР2, (since MP #0) We get, 
MP ОМ! ОР! 


+ = 
МР? МР? МР 


MPY ( omy (OP 
=> |} | 

MP MP MP 
From (4), 1? + (cot Ө)? = (cosec Ө)? 
Hence 1+ cot” = cosec'8 


both sides 


2 
совес 0-1 
— [sine cosec? Ө – 1 = cot? Ө] 
соѕесӨ +1 


" (cosec Ө +1) (cosec 0-1) 
cosec 0 +1 


=1+ (созес 0-1) = cosec Ө 


Prove that зес Ө— cos Ө = tan O sin Ө. 

















Sol: 
ө 9 1- cos! 6 
- = -с80----- 
мн соѕ Ө соѕ Ө 
fat 
ө 
= = [since 1— cos? Ө = sin? Ө] 
cos 0 
in Ө 
= OST xsinO = tanO sine 
cos Ө 
1+с0$0 
Prove that 5 = cosec 0+ cot Ө. 
501: 
1+cos Ө 14-со80 1+с050 
= х 
1-со80 1-со80 1+с050 


[multiply numerator and denominator by the 
conjugate of 1— соз Ө ] 


1+ соѕ Ө 


[since sin’ 04 cos^8 - 1] 
“Бе 





(1+ cos. 
о? Ө 





1+ соѕ Ө 
= cosec Ө + cot 0 





ѕіп Ө 
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вєс0 sin® Prove that 
































ЖЭЛ Prove that зїп Ө © 3550 = cot 6. ! (соѕес Ө — sin Ө) (sec0— cos Ө) (tan8 +cot 0) 1. 
501: ү 501: 
1 i (cosec Ө — sin Ө) (secO— cos Ө) галд + cot Ө) 

ѕесӨ  sinO с050 sin ! 1 1 аб 0880 

= = = | = —sin8 -со80 + 
310 соз0 310  cosO ! зїп Ө созӨ со80 sin® 

— — gine ! 1-sinO 1 20-20 20 
~ sinOcosÓ cos@ | = ES > — gem шоо 

E ї sin cos sin 0 cos 

- Ке А эс = -— 88 a = со 0 ! RET 
sin@cos@ ^ sinOcosO | = cos Ө sin’ 0х1 = 


sin’ Ө cos’ € 
Prove that sin? А cos? В + cos? A sin? В 
+ соз? A cos? B + sin? A sin? В = 1 





»" à sin A » sin A 4 
6.10 СОТТУ у Au cA. 
Sol: ! EAU Prove tha l+cosA 1—cosA си 
sin? A cos? В + cos? А sin? В + cos? А со? В+ | 801: 
sin? A sin? В! 
= sin? A cos? В + sin? A sin? В + cos? А sin? В + 
cos? A cos?B | 


= sin? A (cos? В + sin? B) cos? A (sin? B 





sinA А sin А 
1+cosA 1 соѕ А 
sin А (1— cos А) + sin А(1 + cos А) 
Б (1+ cos A) (1— cos A) 











+ cos? B) | 
З y А | sin А —sin A cos А +sin A+sin A cos А 
= sin? A (1) + cos? А (1)[since sin? В + cos?B = 1] | = T 
= зїп? A + cos? А=1 1 1-cosA 


2sinA 2sinA 


— "1-cosA " sin?A 
If cos 0+ sin Ө = V2 cos 6, then prove that 


= 2 созес A 
соз Ө— зїї Ө = \/2 зіпӨ. 





Бин If cosec Ө + cot Ө = P then prove that 
Now, cos0 +sin@ = V2cos® | Pi 
Squaring both sides i «вун Pa 
(cos Ө + 5410) = (2 cos Ө)? | 501: 
cos! Ө + sin! +2 5іпӨсоѕӨ = 2со8" 0 | Given cosec@+cot® = Р 41) 


2 2 : " 
0-сог 0 = 1 (identi 
2cos? @—cos*@—-sin?@ = 2510 соѕӨ шил pe pam 


cosec0—cotO = 1 





cos'0—sin'80 = 2sin@cos® | cose БЭ-сар6 
(cos Ө + зїп Ө) (соѕ Ө – ѕіп Ө) = 2 sin Ө cos@ | ланбай = ; 40) 
2510 со80 | 
cos@-sin@ = —— — — — Н Adding (1) and (2) we get, 
cos 0 + sin Ө ! 1 
25іпӨ cos 0 i 2 созес 0 = P 
-— — — [since cos Ө +sin Ө = 2 cos 8r 4 
4? cos 8 ! P41 
f 2cosec @ = (8) 
= 4D sine | Р 
HRerefore ооа э 2 sino i Subtracting (2) from (1), we e 
2cotü = p-— 


Ў Р 
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_ P 1 
2cot0 — S EE 

Dividing (4) by (3) we get, 
2сог0 P-p р P-1 ! 
Beet P Pal ина | 


sin’ А – sin! В 
Prove that tan? A - tan? B= —— —— 
cos Acos B 


501: 
sin’ A sin? B 
cos А Y cos В 
sin^A cos’ B—sin? Всоз А 
= cos? Acos? B 
_ sin? A(1— sin? B) — sin? B- sin? A) 
i cos! Acos? B 
E sin’ A — sin? Asin? В sin? B + sin? A sin? В 








tan? A - tan? B = 








cos’ A cos’ B 
sin’ A—sin? В 
cos! Acos? В 


3 3 
cos Å- ѕіп A 


Prove that [: € H 


cos A— sin A 





cos A * sin A 


=2sin AcosA | 


2 2 
l+ tan“ А l- tan А 

Show that = 5 
1 1-cot A 


501: 
cos! A- sin A cos'A ^ sin! А 
cos А – sin A cosA + іп А 
_ [ (cos A —sin A) (cos? А + зїп? А + cos Asin A) 
S cos А-Яп А 











(cos A + sin A) (cos? A + sin? А — cos Asin A) f 
cos A+sin A 
sincea! —b* =(a—b) (a° +b? +ab) | | 
a? +b? =(а+ b) (a? - D? — ab) 
=(1 + cos Asin A) - (1 - соз A sin A) = 2cosA sin A 
Prove that | 


sin A cos A 








+ =1 
secA+tanA—1 соѕес A+cot A-1 


501: 
sinA cos А 





ф 
ѕесА +їап А -1 соѕес A+cot A-1 


_ sin A (созес А + cot A — 1) + cos А (sec A + tan A — 1) 


(sec A + tan A — 1) (cosec A + сої A — 1) 
35. 
2 








_ sin А созес А + sin A cot A—sin А+ cos A sec А + cos A tan А — cos А 





cos! A + sin? 3 ! 


(sec A+ tan А — I) (cosec А + cot A —1) 
1+ с05 А — sin A+1+sin - cos A 


E 1 sin А 1 cos А 
+ —1 + -l 
соз А cosA sinA sinA 

















2 
7 1+sin А – cos А || 1+с0$ А – sin A 
( cos А 1 sin А | 
2sin A cos А 
“(каш A—cos A) (1+ cos A —sin A) 
2sin A cos A 





^ [1+ (sin А – cos A)][1- (sin А – cos A)] 
25іп A cos А 
"1- (sin A—cos Ay 
25іп A cos А 
7 1 - (ѕіп? A +505? A -2 sin A cos A) 
2sinAcosA 
71-(1-2sin A cos A) 
2sin A cos A 2sin A cos А 
71-142sinAcosA 7 2sinAcosA ^ 5 




















l4 cot А 
Sol: 
1+ ап? A 1+0? А 
= |=  ——— 
1+со A 1 
л 
tan А 
1+ tan? A А 
=—— = МА «(0 
tan А +1 
2 
tan А 5 
2 
l-tanA l-tan A 
RHS = | |= | 
1-со A __1 
tan А 
2 
1- (ап А 
= |———— | =(-tanA)*=tan?A. ... (2) 
tanA-1 
tan A 


[| ==] 
From (1) and (2), | —— | =| —___,, 


l4cot A 1-cotA 





Uni 
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=[(cos? Ө + sin? Ө)? — 3 cos? Ө sin? Ө (cos? @ + sin? 0)] 


ЗО (1+ cot А + tan A) (sin A — cos A) 
+3 5іп? Ө cos? 0 


зес*А – созес*А 
= sin? Acos? A. 




















=1- 3 сов? 0 sin’ Ө (1)+3 соѕ 0 sin^ 0 = 1. 


(7 Progress Check 


501: 
(1+ cot А + tan A) (sin A — cos А) 


зес*А – соѕес А 





























( * зал дан Aes cos A) 1. The number of trigonometric ratios is 
sinA cos 
" 6 
(sec A — cosec А) (sec? А +зес А cosec А + созес? А) 
(sin A cos A + cos? A+ sin? A) (sin A—cos A) 5те гн E 
sin^8 
Е sin Асоѕ А 
1 1 1 3. (ѕесӨ + (ап Ө) (ѕесӨ– tan Ө) 8____ 
(sec А – cosec А)| ++ Е 
со8 А cosAsinA УРА 1 
(айсан sin A E cos А 4. (cot Ө + cosec Ө) (согӨ — cosec Ө) is 
2 sinAcosA sinAcosA -1 
sin’ A + зїп А cos A + cos? A = = 
(sec A — соѕес А) i Aco А . соз 60° sin 30° + cos 30? sin 60° is 
1 





_ (sin А cos А +1) (sec A — cosec A) 
= (sec A — cosec A)(1+sin A cos A) 


= sin? A cos?A 


| ч 
xsin? А сод б, tan 609 cos 60° + cot 609 вш 60916. 


МЗ +1 


2 








cos! 0 sin? 
—— = pand — = q, then prove that 
sin Ө cos Ө 


If 








7. (tan 45° cot 45°) + (sec 45° cosec 45°) is 














p’q? (p? + 42+ 3) =1. 
Sol: . (i) ѕесӨ =соѕес Ө if gis — — 
We have хи) ыр „@) (ii) соїӨ=їапӨ if Ө is — — 

їп Ө 45° ‚45° 
and sme _ q wn (2) 

cos 0 T 
(= J E г) 9 Е J " | зїп? 3 45 1. When will the values of sin 9 and cos Ө be equal? 

sin cos 0 sin Ө cos Ө When Ө = 45° 
1 

[from (1) and (2)] sin 45° = cos 45° = Е 





cos Ө |( sin*8 cos'0 ѕіп*Ө 
“| 520 J^ cos? 0 à sin^ 0 Mir сн 3 Май га соон sabe 





20x sin? cos^ Ө + sinf 0+3 sin? 0 cos? 0 2. For what values of Ө, sin O = 2? 
= (cos? Өх sin’ 0)x eg ms à; 
sin? Ө соз: = 22 
since sin® = OPPONERA 9 
= cos* 0 + sinf 0+3 sin? 9соз? Ө Hypotenuse 


= (cos? 6)? + (sin! 0) +3 sin? 0 cos?® it takes values From - 1 to 1. 
~<. For no real value, sin Ө equal to 2. 


З 
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3. Among the six trigonometric quantities, as the + 2 
value of angle 9 increase from 0° to 90°, which Also sec 30° = 45 
of the six trigonometric quantities has undefined | 1 
values? tan 30° = T 
tan 90° is undefined 2 

sec 90° is undefined 2 tan 30° = —= = sec 30° 
cosec 0° is undefined з 
cot 0° is undefined & Ө 2:30" 

4. Is it possible to have eight trigonometric ratios? Gv) соѕесӨ = 2с010 
No. Since trigonometric ratios аге relation | 1 cos 9 
between two of three sides of triangles only 6 sin0 = 2 sin Ө 
combinations are there. sin Ө 21-28 

5. Let 0° «0 «90^. For what values of Ө does : 80 un) 

(i) sin8» соѕӨ (ii) cos@>sin® 1 2 
(iii) ѕесӨ=2 ап (іу) cosec 0=2 cot 0 cos0 — 
mu ! sec@ = 2 


ѕесӨ = 2 for Ө = 60° 


: 3 1 
i) sin 60°= У; cos 60° = > 
@ sin 2,2 992 2 ^ cosec Ө = 2cot0 for Ө = 60° 


=> sin 60° > cos 60° ! - 
sin 90° = 1; cos 90° = 0 : P Exercise 6. 1 


=> sin90? »cos90* 
sin Ө > cos 0 for Ө = 60° and Ө = 90° 





1. Prove the following identities. 

2 : (i) cot8-- tan Ө = sec 0 cosec 0 

(i) sin0°=0; cos0°=1 H (ii) tan’ @ + tan? 0 —sec' 0 - sec! 8 
=> cos 0° > ѕіп 0° 


























Sol: 
sin 30° = ; ; cos 30° = № (i) соЁ0 + tan0 = ѕесӨ cosecO 
= 608309 > 30° 2 1 LHS = cotO + tan0 
^. cos 0» sin Ө for Ө = 0° and Ө = 30° à Боко) вт 
POM ! sin0  cos0 
(iii) Given ѕесӨ = 2 tan 0 cos? Ө + sin? 0 1 
sec = С Sin@cos@ sinOcos0 
tanð — i [г> sin? Ө + cos? Ө = 1] 
1 ў 224 1 
cos® э О sinO ы cos 
зіп Ө i = cosec 9 5ес 0 
cos Ө Н = ѕесӨ соѕес Ө 
1 5 cos0 — 2 = RHS 
со80 sin@ — Gi) tan‘ 0+ tan? @=sec* Ө — ѕес Ө 
1 23 LHS = tan‘@+tan’@ 
sind — = tan’ Ө (tan? 01) 
соѕес Ө = 2 | = бап? Ө.ѕес? Ө [. 1 + tan? 0 = sec? 6] 
г. совес Ө = 2 for Ө = 30° : = зєс Ө –ѕес2 Ө 
/.3ес0 = 21ап0 for Ө = 30° i Г tan’ Ө =ѕес?Ө - 1] 


RHS 
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2. Prove the following identities. 























„ l-tan'8 "е" cos Ө азай 1 
- - = tan - =5ес9 — tan 
9 cot? 0-1 (a) 1*sin8 j 
Sol: 
@ ®т® age 
cot 0-1 
1-tan'8 
LHS = у — 
cot 0-1 
_зш°Ө 
_ cos! 0 
7осов 0 
ur 
зїп Ө 
(cos? Ө — sin? Ө) 
т cos! Ө 
(cos? Ө – sin? Ө) 
sio — 
a (cos? Ө — sin? Ө) sin? Ө 
cos! Ө (cos! 8—sin^ Ө) 
sin’ Ө 
wid tan?® = RHS 
Gi) cost = sec Ó— tan Ө 
1+ зіп Ө 
LHS = _ 9 ө 
Т+ѕіп Ө 
со80  1-я 0 
= х 
14-50 1-sin® 


[Multiplying the Numerator and Denominator 


byl- sin0] 


_ €os0 (1— sin Ө) 
Ши”! 
[> (a -b)(a- b) =a’ — 2] 
cos@ (1— sin) 
соѕ? Ө 
[^ 1- sin? 0 2cos? Ө] 
(1— sin Ө) 
cos 0 


1 зїп Ө 








созӨ созӨ 
= зесб—їапӨ 


= ВН$ 


3. Prove the following identities. 











4 1+ т Ө 
(i) -= sec 0 + tan Ө 
1- ѕіп Ө 
„n + 510 1-8 : 
(ii) + =2 5ес 0 
1—sin 8 1+ іп Ө 
501: 
2 1+5іп Ө 
G) : = sec ð tan 
1-sin® 
LHS = 





[Multiplying the Numerator and denominator 


by J1— sin] 


E 
E [> (ab) (ab) e a! - ^] 

{5 cos! 8 

n (1— sin Ө)? 


[^ 1- sin? 0 = cos? Ө] 











cos 
= 1-sin6 

cos@ 14500 
ыы Іп 18400 


[Multiplying Numerator and denominator by 
1+sin Ө] 


cos Ө (1+ sin Ө) _ cos @(1+sin Ө) 
P -sin'8 





cos! 0 
[^ (a+b) (a7 b) 2 à? — b°] [1— sin? Ө = cos’ 0] 


1+ т Ө 


1 ѕіп Ө 
=—+ 
cos с050  cos0 





= ѕесӨ +їапӨ = RHS 


1+5іп Ө 1-0 














Gi) * = 25ес 0 
1-sin® 1+5іп Ө 
1+5їп Ө 1 ѕіп Ө 
LHS = + 
1—sin6 1+5іп Ө 
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1+ 310 Їнэн 8 > l—-sin0 1-sin® 
és x 2 
“Vi-sin@ 1480 \1+500 1-sin® 
(+ sin 6)" | (1 — sin Ө)? 
= үг-ээ, “үе = віп? 0 
(1+ 510) (1— sin а зіп Ө). 
B cos’ Ө *Y cose 
14:59 1-sin® 
~ cos8 cos 0 


1+ 910 +1- sin 0 
cos 0 
1 
cos Ө 
= 25ес 0 
= RHS 


= 2% 





4. Prove the following identities. 
(i) sec? @= tan’ @ +3 tan’ Ө sec? 0 +1 


(ii) (sin @ + sec 9)’ (cos 0 + cosec 8)* 


=1 + (sec Ө+ cosec 0) . ! 


501: 
(i) sec’ @=tan° @+3 tan? 0 sec’? 0 +1 
LHS =secf 8 
= (sec! 0) 
= (1+ tan? Ө)? [^ 1+ tan? 0 = sec? Ө) 


= 1° + (ап? 0) + 3(1) (tan? Ө) (1+ tan? Ө) 
[^ (a+b) =а +b + 3ab (а  b)] 
= 1+ tan* 0 +3 tan? Ө (sec? 0) 
[^ 14 tan? Ө = sec? Ө] 
= tan*0 +3 (ап Osec' 0+1 - RHS 
(ii) (sin Ө + sec Ө)? + (cos Ө + cosec Ө)? 
=1+ (sec Ө + cosec 0)? 


LHS = (sin 0-- sec Ө)? + (cos Ө + cosec Ө)? 
= sin’ Ө + sec^ Ө +2 sin Ө sec O + cos? Ө 
+ cosec? 0+2 соз Ө cosec 0 
[^ (a+ by =а +b? +2а 


= (sin? Ө +со5 Ө) - (sec? 0+ cosec? Ө) 
+2 (ѕіп Ө sec Ө + cos Ө cosec Ө) 


1+ sec! 0 + cosec? 9 +2] sin@ —— +cos@ —— 
cos8 sin 8 





Р Р sin? Ө +со5? Ө 
=1+5ес0 +соѕес”Ө +2] — — — 


sin Ө cos Ө 
=1+ sec! Ө + cosec? 0+2 1 
sin Ө cos 8 
=1+ sec! Ө + созес? Ө +2 (соѕес Ө sec 0) 
=1+ [sec Ө + созес? Ө + 2 sec 0 cosec Ө] 
=1+ (sec Ө + cosec 0)? = RHS 
5. Prove the following identities. 
(i) sec'*0(1—sin*8)-2tan?0-1 
cot@—cos®@  cosec 0-1 
cotÜ--cosÓ соѕес 0+1 
Sol: 
(i) sec'O(1-sin*0)-2tan'0 =1 
LHS -sec'0 (1— sin* 0) - 2 tan? 0 
=ѕес Ө (1? — (sin 0) — 2tan? 0 
—sec* Ө (1 + sin? Ө) (1 — sin? Ө) - 2 tan? 0 
[> a? - P? = (a + b) (a — b)) 
—sec* 0 (1+ sin? 8) cos? 0 — 2 tan? 0 
[> 1- sin? 0 = cos? Ө] 
zt (1+ ѕіп? 0) cos? 0 – 2 tan? Ө 
cos! Ө 
sin’ Ө 
cos^8 








1+5іп2Ө 25070 
— cos'8 
? sin! 0-2sin^ 0 


соѕ? Ө 





сов? Ө 
1-0 


cos! Ө 
_ (cos? 0) 


=1=RHS 
cos! Ө 





.. cot8—cos@ соѕес 0-1 
(i) — —— = —__ 
cot0--cos0  cosec 0+1 
cot 0— cos 0 


LHS = cot 0 + cos © 
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cos Ө — sin Ө cos 0 [^ sin? @4 cos? Ө 2 1] 
m. — — 0 - RHS 
~ с0$0+ sin O cos 0 — (cosA-cosB)(sinA-sinB) — — 
зїп Ө ái sin? А + cos! А " sin! A — cos! A 
-si i Ш) ва 
_ (cos B sinBcosB) sine i sin А + cos А sin А — cos А 
2 sin Ө (cos Ө + sin Ө cos Ө) 
cos 0 (1— sin 0) BES sin! А+со A sin? А – cos! A 
= EEE | 7 sin А +соѕ A sin A— cos А 
1-зт Ө (sin А + cos A)! — 3 sin A cos A (sin А + cos А) 
шээж 1+ іп Ө 40) т sin A+cos А 
RHS = cosec 0-1 " (sin A — cos А)? +3sin A cos A (sin A — cos A) 
cosec Ө +1 sin А – cos А 
ag саке l-sinO sin (sin A + cos A) [(sin А + cos А)? — 3sin A cos A] 
sin sin = = 
Е = x: x i 
"E { 1430. 880. 1450 (sin A + cos A) 
me sin ,, Gin A — cos A) [sin A — cos AJ +3 sin A cos A] 
HS 1—-sin8 : зїп А —cos A 
“14480 «0) 


=5іп А +cos? А +2 sin A cos A — 3 sin A cos A 
From (1) and (2) 


an? 2 A " 
LHS - RHS +1" А+с05 А – 2sin A cos А+ 3sin A cos А 


Z OE. -2sin!A + 2 cos? A 
6. Prove the following identities. ] =2 (sin? A + cos? A) = 2 = RHS 


sinA-sinB — cosA—cosB | 

















: © =0 1 SEES. 
cosA-cosB sinA+sinB 7. (i) If sin @Ө+ соз 0 = 3, then prove that 
in? А4-сог А зА зА {ап 0+ cot 0 = 1. 
sin cos / — cos 
da tuer 4 жи ccm eg HN Leurs 
icumd Aem (ii) If УЗ зіп Ө — cos Ө = 0, then show that 
sul НТ 8-2 18-25 
sinA-sinB | cos A~cosB 1-3 tan’ 0 
i) —————— + = E 
cosA-cosB  sinA-sinB Sol: 
TER sinA—sinB cos А – cosB Н 8 еее = 45 
QUEE. uu. „ ЧАСЫ НЕ, : ийхийн 
cosA-cosB  sinA-sinB тад d: 2 ” 
_ (sin A— sin B) (sin A + sin B) + (cos А —cos B) (cos A + cos В) (ѕіп Ө +с0560)° = (v3) 


(cos А + cos В) (sin A + sin B) Р 4 
sin’ 0+cos’ 0+2 510 соѕ0 = 3 
T 67 2 2 ' 
- (sin A— sin Әне А is B) бабе 224 
(cos A + cos B) (sin A+ sin B) [^ 51204 cos? 821] 





sin? A— sin? B+ cos? А— cos! В 





ы 25іпӨсоѕ0 -3-1 
(cos A + cos B) (sin А + sin B) 2sin0cosÓü = 2 
(sin? А + cos? A) — (sin? В + cos? B) in cos 0 2n 
= (cos А + cos B) (sin A + sin B) р: 
2 ѕіпӨсоѕ0 = 1 xs (1) 
1-1 
= (cos A+ cos B) (sin A +sin B) Now to prove {ап Ө +соё 0 = 1 


2 








LHS = 10+ cot0 
sin® соз0 








с050  sinO 


_ sin’ Ө + cos’ Ө № 1 
^  sinOcos0 sinOcosO 
1 ! 
ET [~ From (1) sin Ө cos Ө = 1] 
=1 
^ 00+ соѓӨ = 1 


Gi) Given 43 sin8-cos0 =0 
45 ѕіп Ө = cos 


УЗ sing 














cos Ө 
їп Ө 1 
соз ^ үз 
1 
tanü = -= 
43 
a 0 30° 
LHS = tan 30 
= tan 3 (30°) 
= tan 90° } 
= undefined ши 
3tan 0— tan' 0 
RHS = —————— — 
1-3tan'8 
3tan 30° — tan? 30° 
(0 1-3tan! 30° 
s) 
2443 143 
cU muet 
1 
1-3|-- 
(5) 
СЭНГЭ 
45 343 
1-3х7 
3 
3х3-1 
343 
(00-1 
9-1 8 | 
= = =; -undefined „ә у 
3450) 0 = undefine (2) 
From (1) and (2), LHS = RHS. 





( \ 
Se 


8. (i) If 


10% Std | MATHEMATICS 








cos a cosa 
=mand =n, prove that 
cos B sinB 
(n? +n?) cos? B2 н>. 


(ii) If cotO+tan® = x and sec 6— cos = y, then 


prove that (х2у)2/° - (ху2)2° = 1. 


$01: 


cosa 
Give = 
en os 


cos 0. 





=n 
sin В 


LHS 


(т? +n?) cos? В 
со8 0. cos’ a 

= TP cos! В 
cos В зар 


(cos? a sin? В + cos? @ cos? В) 


























2 
= cos 
cos! B sin’ В 8 
cos? a (sin? В + cos? В) 
= sin’ В 
cosa 
A -ar г sin’ Ө + cos’ 0 =1] 
sin’ В 
2 
cosa 
Ч | зїп В | 
= n?=RHS 
(i) Wehave соїӨ+їапӨ =x 
зєс0-со80 = y 
Taking cot 0 + (ап Ө =x 
с050  sinO 
=х 
510 соз0 
cos’ Ө + віп? Ө ря 
sin 0 cos Ө 
1 
—— = Ж Ў 
sin Ө cos Ө 
Also зес 9 -со50 = у 
—cos0 = 
соѕ Ө y 
= 1- со? Ө _ 
cosO —— Я 
sin’ Ө 
> = у (2) 
cos Ө 
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LHS = (xy - (xy?) * 


Testes] Hee 


[~ using (1) and (2)] 


Now 





2 2 


_ 1 sine P 1 
- x = х 
cos'Osin'O соз0 cos ӨзїпӨ 


2 
( i ) 
cos’ 0 


1 sin’ Ө 
7 со 0 cos’ Ө 
sec’ Ө – tan? Ө 
=1= ВН$ г 
9. (i) If ѕіпӨ + cos @= рана secO + созес Ө = 4, then 
prove that а (p? 1) = 2p. 











1 
— 
gig 
EAE 
oic 
— 


(| 5іпӨ (1+ 51п° Ө) = cos Ө, then prove that | 


cos" Ө— 4 cos! 9+8 cos O= 4 
Sol: 
(i) sin@+cos@ =p and ѕесӨ + cosec @ =q 
LHS = а(р?- 1) 
= (вес Ө + созес Ө) [(sin Ө + cos Ө)? — 1] 


= {+L | (520+ cos*@ +2 sin 0 cos 0-1) 
с050 зіп 


sin Ө + cos 
= | sin® cos 0 


Josasnoso-n 


sin Ө + cos Ө 
= —— — ——x2sin0 cos0 
sin cos Ө 


= 2 (5іп Ө +соѕ Ө) -2p-RHS 


Given sin Ө (1+ ѕіп? Ө) = cos! 8 
Squaring on both the sides. 
sin’ 0(1 + sin? Ө)? = cos*@ 


=> (1— cos’ Ө) 1+ (1 — cos? 0)? = cos*8 


7 sin'O-1-cos'8 
cos0-1-sin'O |: 


> (L- cos! 0) (1-- (1— cos? 8) + 2 (1) (1 — cos? @)} 
= соѕ* Ө 
> (1- cos? 0) (1+1+ cos* 0 — 2 (1) соѕ20 
+2—2 0520) = cos* 0 


sin*8 | 
cos^8 


sec’ 0 — tan? = 1] 


= (1- cos? 0) (4— 4 cos? Ө +cos* Ө) = cost 0 

=> 4— 4 соз? Ө + cos* 0— 4 cos^ 0 + 4 cos* 0 — cos^0 
= cos' 0 

= 4-8 соѕ2 0+5 с05* 0 - cos Ө = cos* Ө 
4-8cos? 0 + 4 с05* Ө - соѕ 9 =0 
4 = 8 cos? 8 – 4 cos* Ө + соѕ Ө 

=> cos^0 — 4 соѕ'Ө +8 соѕ'Ө = 4 


cos Ө а -1 








10. If — = T then prove that ———=sin0. 
l+sin® а а +1 
cos 8 1 
Sol:Given 134005 = 
1+ іп Ө 
8 = се 
а-1 
Now LHS = Jal 


l+sin0) i 
cos 
2 
1-ял Ө 
ER +1 
cos 0 
P sin" 0+2 sin Ө i 
cos’ Ө 
1 e sin? 0+2 5іп Ө 
eed 
cos’ Ө 


1+ 5іп20 +2 sin Ө – cos? 0 


Е cos’ Ө 
^o 1+5іп20+2 іп Ө + соѕ Ө 
cos! Ө 
|. (1- cos 0) sin 0+2 sind cos? Ө 





cos! Ө is 1+ (sin? 0 + соз? 0)+2 sin Ө 
sin’ 0 +sin? 0 4 2sin Ө 
14142810 
sin?’ Ө + cos’ 0-1 

| = cos! Ө = sin? 0 | 

2sin' 0+2 5т Ө 

— 242sin0 |— 

2 sin (sin 0+1) 

2(1+sin 6) 
sin = RHS 
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HEIGHT AND DISTANCES 
pue—————————————————————ÀUe—————HÓá—À— ^ 
i Trigonometry is used for finding the heights and distances of various objects without actually measuring 
р 

them. 


(i) Line of Sight 
The line of sight is the line drawn from the eye of an observer to the point in the 
object viewed by the observer. 

(ii) Theodolite 
1. Theodolite is an instrument which is used in measuring the angle 

between an object and the eye of the observer. 


2. It has two wheels placed right angles to each other used for 
measuring horizontal and vertical angles. 









р 
р 
р 
р 
р 
р 
р 
р 
р 
' 
i 
р 
р 
р 
! (iii) Angle of Elevation 
р 
i The angle of elevation is an angle formed by the line of sight with the 
р 
р 
р 
р 
р 
р 
р 
р 
р 
р 
р 
р 
р 
i 
' 


SS Eye of the observer 


horizontal when the point being viewed is above the horizontal level. 


(iv) Angle of Depression Angle of 
The angle of depression is an angle formed by the line of sight with the Depression: 
horizontal when the point is below the horizontal level. 


(v) Clinometer 
1. The angle of elevation and angle of depression are usually measured by 
a device called inclinometer or clinometer. 
2. From a given point when height of an object increases, the angle of 
elevation increases. 
3. The angle of elevation increases as we move towards the foot of the vertical like building. 


` , 


№ Worked Examples |o Sol: 


G) In right triangle ABC [see fig (а)] 





[35] Calculate the size of ВАС in the given opposite side 4 
$ тапӨ 
5 апд = —————— = = 
triangles. adjacent side 5 
© 4 
ө = tar ($ = tan™ (0.8) 
c 9 = 38.7? (since tan 38.7? = 0.8011) 
g Z ВАС = 38.7° 
5 
g ч Gi) In right triangle ABC [see fig (b)] 
5 
< tan® = 5 
П CN L1 A 21(8 
В 5cm А В Зап А Ө = tan at = tan“(2.66) 


Ө = 69.4? (since tan 69.4° = 2.6604) 
ZBAC = 69.4° 
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A tower stands vertically on the ground. From а Two ships are sailing in the sea on either sides 








A kite is flying at a height of 75 m above 
ground. The string attached to the kite is | 


point on the ground, which is 48 m away from : 


the foot of the tower, the angle of elevation of 
the top of the tower is 30°. Find the height of the 
tower. 


Sol: 





R 48m Q 

Let PQ be the height of the tower. 

Take РО = h and QR is the distance between the 
tower and the point В. In right triangle РОК, 


ZPRQ = 30° 
Р 

їапӨ = = 

tan 30° = МАС, 1 adem = 16 v3 
48 3, 48 


‘Therefore the height of the tower is 16 43 m. 








temporarily tied to a point on the ground. The 
inclination of the string with the ground is 60°, 
Find the length of the string, assuming that 
there is no slack in the string. 

501: 


Сэ 


s 
Let AB be the height of the kite above the 
ground. Then, АВ = 75. 

Let AC be the length of the string. 

In right triangle ABC, ZACB = 60° 

75 


Я 8 an = 5045 


2 
Hence, the length of the string is 50 М т. 





the · 


of a lighthouse. The angle of elevation of the 
top of the lighthouse as observed from the ships 
are 30° and 45° respectively. If the lighthouse is 
200 m high, find the distance between the two 


ships. (V3 = 1.732) 





Let AB be the lighthouse and C and D the 
positions of the two ships. 
Then, АВ = 200 т, 

ZACB = 30°, ZADB = 45° 


АВ 
In right triangle ВАС, tan 30°= — 
n right triangle an AC 


1 200 
й--25- Эа 200-3 NU 
43. AC m а) 
In right triangle BAD, tan 45° = Эр 
200 
AME AD (257200 m 
AD (2) 


200 4/3 +200 [y (1)and (2) 


CD= 20 (\3 +1) = 200х2732-5464 
Distance between two ships is 546.4 m. 


Now, CD = AC + AD 


From a point on the ground, the angles of 


elevation of the bottom and top of a tower fixed 
at the top of a 30 m high building are 45° and 
60° respectively. Find the height of the tower 


(v3 =1.732) 


501: 





Let AC be the height of the tower. 





364 





Let AB be the height of the building 
Then, АС = h metres, АВ = 30 m. 
In right triangle CBP, ZCPB = 60° 





їапӨ = Bü 
BP 
T АВ+АС 3 3 30+h 7 
t P =— = ад 
Е BP BP a) 
In right triangle ABP, 4 APB = 45° 
nae aye 
an = BP 
0 
tan 45° = 30 5 8р-30 020) 
ВР 
30h 
Substituting (2) in (1), we get ХЗ = E M 
h =30(V3-1) 


= 30 (1.732 - 1) = 30(0.732) = 21.96 
Hence, the height of the tower is 21.96 m. 


A TV tower stands vertically on a bank of a | 
canal. The tower is watched from a point on the ; 
other bank directly opposite to it. The angle of | 
elevation of the top of the tower is 58°. From | 


another point 20 m away from this point on the 


line joining this point to the foot of the tower, | 


the angle of elevation of the top of the tower is 
30°, Find the height of the tower and the width 
of the canal. (tan 58° = 1.6003) 

Sol : 





Let AB be the height of the TV tower. 





CD=20m 
Let BC be the width of the canal. 
AB 
i i M esa 
In right triangle ABC, tan 58? — BC 
1.6003 АВ 1 
Ч = Fe E 
i В АВ АВ 
In right triangle ABD, tan 30° = ВБ = BC+CD 
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1 АВ 


З ВС-20 


1.6003 BC+20 
Dividing (1) by (2) we get, S эс 





402) 


ВС 
45 
20 
BC-175;-1124m | (3) 
1.6003 = -AP. [from (1) and (3) 
А = 11.29 rom an 
AB - 17.99 


Hence, the height of the tower is 17.99 m and the 
width ofthe canal is 11.24 m. 


! An aeroplane sets off from С ona bearing of 24° 


towards H, a point 250 km away. At H it changes 
course and heads towards J on a bearing of 55° 
and a distance of 180 km away. 

(i) How far is H to the North of G? 

How far is H to the East of G? 

(iii) How far is J to the North of H? 

(iv) How far is | to the East of H? 


sin 24* =0.4067, sin 1° = 0.1908 
cos 24° —0.9135, cos 11° = 0.9816 





Sol: 








OG 
(i) In right triangle GOH, cos 24° = GH 


0.9135= 98. OG = 228.38 km 
250 
Distance of H to the North of G — 228.38 km 


Gi) Inright triangle GOH, 
он 
GH 


sin 24° = 
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0.4067 Эн, ОН = 101.68 
.4067 = 250" -101. 


Distance of H to the East of G = 101.68 km 





(iii) In right triangle HIJ, 


Soils. 

sin 11° = Hj 

0.1908 — UM IJ = 34.34 km 
саво 


Distance of J to the North of H = 34.34 km 


(iv) In right triangle HIJ, 


мет 
cos 11° = HI 
HI 

0.9816 = —; HI = 176.69 km 


180 
Distance of J to the East of H = 176.69 km 


Two trees are standing on flat ground. The angle 


of elevation of their tops from a point X on the 

ground is 40°. If the horizontal distance between 

X and the smaller tree is 8 m and the distance 

the tops of the two trees is 20 m, calculate 

(i) the distance between the point X and the 
top of the smaller tree. 

(ii) the horizontal distance between the two 
trees. (cos 40° = 0.7660) 

Sol: 





bin 
A Ск---8 m—À 


Let AB be the height of the bigger tree and CD 
be the height of the smaller tree and 
X is the point on the ground. 


х 





ө Cx 
G) Inright triangle XCD, cos 40° = p 





XD- = 10.44 т 


0.7660 


Therefore the distance between X and top of the 
smaller tree = XD = 10.44 m 


Gi) In right triangle XAB, 


AX АС+СХ 
cos 40° = "X = BD4 DX 

AC+8 
0.7660 = 2041044 


AC =23.32 - 8 = 15.32 m 
Therefore the horizontal distance between two 
trees= АС = 15.32 т 





Í 1. What type of triangle is used to calculate heights 


and distances? 
Right angled triangle is used to calculate 
heights and distances. 


2. When the height of the building and distance 
from the foot of the building are given, which 
trigonometric ratio is used to find the angle of 


elevation? 
3 
SF 
zz 
5b 3 
ЗЭВ 
T 





Distance 


If is the angle of elevation then the known measures 
are opposite side and adjacent side. 
~<. tan Ө is used to find the angle of elevation. 


Opposite side 


ie, tan0 = 


Adjacent side 
Height of the building 


Distance 


ЁС 








3. If the line of sight and angle of elevation is given, | 
then which trigonometric ratio, is used. 
(i) to find the height of the building 

(ii) to find the distance from the foot of the : 

building. i 









Opposite side 





Distance 
Adjacent side 


(1) To find the height of the building 
Opposite side _ 


sinü = s used. 


Hypotenuse à 
(ii) То find the distance from the foot of the 
building. 


Adjacent side 


cos0 = is used. 


Hypotenuse 


№ Exercise 6.2 | 


1. Find the angle of elevation of the top of a tower i 
from a point on the ground, which is 30 m away л 
from the foot of a tower of height 10 Уз m. i 





501: 
А 
Е 
© 
е 
В 30m С 
From the right A ABC 
Opposite side АС 
tanü = ———— = — 
Adjacent side BC 
10-3т 45 
= зот ^з 
i 
= V3V3 р 
1 
tanð = -F 
NE 
о = 





т 
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6 = 30° 
-. Angle of elevation is 30° 





2. A road is flanked on either side by continuous 
rows of houses of height 443 m with no space 
in between them. A pedestrian is standing on the 
median of the road facing a row house. The angle 
of elevation from the pedestrian to the top of the 
house is 30*. Find the width of the road. 


Sol: 

E € 
Ё Е 
5 Ёл 
Ё $ 

У 4 

xm A Xm B 
*— Road — 


Let AB = х be the distance between foot of the 
house and the observer at the median of the 
road. 

^. DB 22x is the width of the road. 

Height ofthe house BC = 4 УЗ т 

From the right triangle A АВС 


BC 
“ы. == 
tan 30 АВ 


1 _ 4/3 


45 a 
х= 4¥3x 3 =4х3= 12m 
Width of the road = 2хх=2х 12 = 24 т 
7. Width of the road = 24 m. 


3. To a man standing outside his house, the angles of 
elevation of the top and bottom of a window are 
60? and 45? respectively. If the height of the man is 
180 cm and if he is 5 m away from the wall, what is 


the height of the window? (v3 - 1.732) 
501: 
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Let CF be the height of the man; AD be the height * From the right triangle A ABD — 
of the window; BC is the distance between the | BD 
observer and the house. Н tan 60° = АВ 
From the right triangle ACBD 
DB BC+CD 
tan459 = —— В =-— 
ап 4! ВС i АВ 
DB _ ВС +16 
in ! 1.732 = — в 
DB-25m JD BC+16 
From the right triangle CBA AB = 1.732 0) 
ids From (1) and (2) 
CB Н ВС ВС- 16 
AD+DB 0839] ^ 1.732 
"E 
5 1.732 ВС = 0.8391 (BC + 1.6) 
545 = AD+5 [у from(1) РВ= 5m] | 1.732 ВС = 0.8391 ВС + (0.8391) (1.6) 
AD = 543-5 = 5(43-1) 1.732 BC - 0.8391 ВС = 1.34256 
AD = 5 (1.732 — 1) 0.8929 ВС = 1.34256 
R 1.34256 13425.6 
Given J3 =1.732 = Ta m 
[ ] = 0.8929 = 8929 =15т 


вх де, ! -. Height of the pedestal = 1.5 m 
-. Height of the window = 3.66 m ! 4 A > 
Т 2 — 5. A flag pole ‘h’ metres is on the top of the 





4. A statue 1.6 m tall stands on the top of a hemispherical dome of radius ‘r’ metres. А man 
pedestal. From a point on the ground, the ап їе! is standing 7 m away from the dome. Seeing the 
of elevation of the top of the statue is 60° and top of the pole at an angle 45° and moving 5 m 
from the same point the angle of elevation of the away from the dome and seeing the bottom of 
top of the pedestal is 40°. Find the height of the the pole at an angle 30°. Find (i) the height of 
pedestal. (tan40° = 0.8391, V3 =1.732) the pole (ii) radius of the dome. (V3 = 1.732) 

Sol: 
D 
Е 
E 
c 
AGO 
Ir Sol: 
Let CD be the statue of tall 1.6 m. 
BC be the pedestal. h 
From the right triangle A ABC D 
tan 40° = He 
AB R 
Bc 
0.8391 = АВ H A - 
BC Borm Е $m С 
АВ = ETE (1) Let BD be the radius of the dome AD is the flag 


Ю 
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pole of height ‘h’ m. 
() From the right triangle А ABE 





AB 

tan 45° = — 

BE 

r+h 

1= 7+7 

r+7=r+h 
r+h-r=7 

h=7m 


-. Height of the flag pole = 7 т 
(i) From the right triangle A BDC 





OWN ane 
чинэ ^ BC г+7+5 
l r 
В = r+ 
r+12 = зг 
12 = V3r-r 
12 = 68-0 
12 
00—12 LL 8р 


Height of pole = 7 m 
7. Radius of dome : 





6. The top of a 15 m high tower makes an angle of ! 


elevation of 60° with the bottom of an electronic 
pole and angle of elevation of 30° with the top of 


the pole. What is the height of the electric pole? : 


Sol: 





Let AD be the electronic pole and BC be the 


tower. 
From the right triangle A АВС 
tan 609 — Be 
AB 
15 
Цан”: 
15 
АВ = Ёс mb) 


From the right triangle А DEC 


Bl - 





CE 
{ап30° = — 
DE 
1 CB-EB 
B = 5 [^ DE-ABandCE-CB-EB] 
1 15-рА 
Wu [4 EB=DA] 
АВ = (15- AD) V3 sut) 
From (1) and (2) 
15 
42 = (15- AD) 43. 
КД 
15 = (15- AD) V3 . V3 
= (15- AD)3 
15 = 45-3AD 
3AD = 45-15 
3AD = 30 
30 
AD = 5 =10m 


2. Height of the electric pole = 10 m. 


7. A vertical pole fixed to the ground is divided in 
the ratio 1 : 9 by a mark on it with lower part 
shorter than the upper part. If the two parts 
subtend equal angles at a place on the ground, 
25 m away from the base of the pole, what is the 


height of the pole? 
Sol: 
c 
D 
А 25т B 
Let CB be the pole and point D divides it such 
that 
BD:DC = 1:9 
Given that АВ =25m 


Let the two parts subtend equal angles at point A 
such that CAD = |BAD = 0 
By angle Bisector theorem, we have 


Вр AB 
DC AC 
1 25 
——2— 
9 АС 


[^ BD= DC 21:9and АВ=25т] 
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АС = 9х25ш 0) 1 Let BC be the mountain зааж 
From the right triangle A АВС i 1 Ар = Imile 
=» Маст ав" : From the right triangle FW 
[^ Pythagorus Theorem] тап4° = AB 
= JQ5x9y -25 ВС 
[- From (1)] | 0.0699 = AD+DB 
- {9-25 [Given tan 4? = 0.0699] 
h BC 
=A=. 25 f&1-1 0.0699 = T} DB 
= 25x V80 = 25х45 0.0699 (1+ ВЮ) = BC "To 
= 10045 m $ From the right triangle A DBC 
/. Height of the pole = 100/5 m. tan8° = Bc 
20 i BD 
8. A traveler approaches a mountain on highway. | BC 
He measures the angle of elevation to the peak at 61405; = вр 
each milestone. At two consecutive milestones BC - 0.1405 BD ERU 
the angles measured are 4? and 8°. What is i From (1) and (2) 
the height of the peak if the distance between 0.0699 (1+ ВЮ) = 0.1405 BD 


consecutive milestones is 1 mile (tan 4° = 0.0699, 1 
tan 8? = 0.1405) 


0.0699 + 0.0699 BD = 0.1405 BD 
0.0699 = 0.1405 BD - 0.0699 BD 


Bale c 0.0699 = 0.0706 BD 
„вр = 20689 ооой 
& - = 0.99 mile. 
Р From (2) гу 
ВС = 0.1405 x 0.99 = 0.1390 
= 0.14 miles 
A Á m 
A Imie D B Н <. Height of the peak = 0.14 miles approximately. 





Angle of Depression and Angle of Elevation are equal become they are alternative Angles. 







Angle of 
depression 


Angle of 
elevation 





Don 
№ Worked Examples 








A player sitting on the top of a tower of height 
20 m observes the angle of depression of a ball 
lying on the ground as 60°. Find the distance 
between the foot of the tower and the ball. 

(43 = 1.732) 


Sol : 





Let BC be the height of the tower and A be the 
position of the ball lying on the ground. Then, 
BC=20m and ZXCA = 60° = CAB 


Let AB = x metres. 
In right triangle ABC, 
tan 60° = Be 
AB 
20 
8-2 
х 
20x43 20x1.732 
"id = = =1154т 
Уз хуз 3 


Hence, the distance between the foot of the tower 
and the ball is 11.54 m. 
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Sol: 





Building В 140m D Building-II 
‘The height of the first building АВ = 60 m. Now, 
AB = MD = 60 m. 


Let the height of the second building CD = В. 
Distance ВО = 140 т 


Now, AM =BD=140m 
From the diagram, 


ZXCA = 30° = ZCAM 





In right tri o SM 
ight triangle AMC, tan 30° = AM 
Ay GM 
B мй 
140 140/3 — 140x1.732 
=“ 08 
CM - 80.78 


Now, h = CD = CM + MD = 80.78 + 60 = 140.78 
"Therefore the height of the second building is 
140.78 m 











The horizontal distance between two buildings 
is 140 m. The angle of depression of the top of 
the first building when seen from the top of the 
second building is 30°. If the height of the first 
building is 60 m, find the height of the second 


building. (V3 = 1.732) 





370 





From the top of a tower 50 m high, the 
angles of depression of the top and bottom 
of a tree are observed to be 30° and 45° 
respectively. Find the height of the tree. 


(43 = 1.732) 
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Sol: 

The height of the tower АВ = 50 m 

Let the height of the tree CD = y and BD = x 
From the diagram, ZXAC = 30° = ZACM and 
ZXAD = 45° = ZADB 


In right triangle ABD, 
tan 45° =E = 1-20 э x=50m 
х 
In right triangle АМС, 
tan 30° = AN 
CM 
ШИНЖ. [since ОВ = CM] 
= = — since DB = C^ 
45 50 


50/3 50х1.732 
AM = 20 = 5 etm 


B 3 3, 
‘Therefore, 
Height of the tree = CD = MB = AB - AM 
= 50 - 28.85 = 21.15m 


= 28.85 т 


ШД As observed from the top of a 60 m high ; 


light house from the sea level, the angles 
of depression of two ships are 28° and 
45°. If one ship is exactly behind the 


other on the same side of the lighthouse, : 


find the distance between the two ships. 
(tan 28° = 0.5317) 
Sol: 





Let the observer on the lighthouse CD be at D. 
Height of the lighthouse CD = 60 m 
From the diagram, 
ZXDA = 28° = ZDAC and 
ZXDB = 45° = ОВС 


In right triangle DCB, 
tan 45° = Be, 
BC 
1= B => BC-60m 
BC DC 


In right triangle DCA, tan 28° = —— 
AC 





05317 = £ 
4 _ АС 
Cue МОЕ 
0.5317 


Distance between the two ships 
AB =АС- ВС = 52.85 m 


: A man is watching a boat speeding away from 


the top of a tower. The boat makes an angle of 
depression of 60° with the man’s eye when at 
a distance of 200 m from the tower. After 10 
seconds, the angle of depression becomes 45°. 
What is the approximate speed of the boat (in 
km/hr), assuming that it is sailing in still water? 


(43 = 1.732) 
Sol: 
X 





D С 200m B 


Let AB be the tower. 
Let C and D be the positions of the boat. 
From the diagram, 
ZXAC = 60° = ZACB and 
ZXAD = 45° = ZADB, ВС = 200m 


АВ 
In right triangle ABC, tan 60° = — 
BC 
8 - АВ 
200 
ES АВ = 20043 „00 
In right triangle ABD, tan 45° = — 
BD 
20043 
= 1 = ший [by 03 
BD 
=> BD = 200/3 
Now, CD = BD-BC 


(т) 









Ср-20043-200 = 20003-1) = 1464 
It is given that the distance CD is covered in 





10 seconds. 
That is, the distance of 146.4 m is covered in 
10 seconds. 
Therefore, speed of the boat — шини 
time 

146.4 3600 

= = 14.64 x —— 
10 14.64 m/s — 1000 km/hr 


= 52.704 km/hr 


№ Exercise 6.3 


1. From the top of a rock 503 m high, the angle | 


of depression of a car on the ground is observed 
to be 30°. Find the distance of the car from the 
rock. 

Sol: 


D«- A 





С В 
Let AB be the rock. 
C be the position of the car. 
ZDAC = ZACB = 30° 
In right triangle A АВС 


AB 
inso 
1 во 
3 в 
BC = 50/3 x V3 
= 50 х3= 150 т 


. Distance of the car from the rock = 150 m. 


2. The horizontal distance between two buildings 


is 70 m. The angle of depression of the top of 
the first building when seen from the top of 


the second building is 45°. If the height of the | 


second building is 120 m, find the height of the 
first building. 


li 
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Let AD is the first building. 
BC is the second building. 
AD = ВЕ=ВС - CE 
ZFCD = ZCDE = 45° 
From the right triangle ACED 


tan45? = Es 
DE 

CE CE 

ын AB 70m 
СЕ = 70m 

ВЕ = ВС-ЕС 
= 120 - 70 т = 50 т 

AD = 50m 


-. Height of the first building is 50 m. 


3. From the top of the tower 60 m high the angles 
of depression of the top and bottom of a 
vertical lamp post are observed to be 38? and 60^ 
respectively. Find the height of the lamp post. 
(tan 38° = 0.7813, J3 = 1.732) 

Sol: 





Let AB be the building of height 60 m. 


DC be the lamp post. 
DC - BE 
ZFAD = ZADE =38° 


ZFAC = ZACB = 60° 
In the right triangle AADE 
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07813 = АЁ 
CB f 
CBr E «(Qi 
0.7813 | 
From the right triangle ААСВ 
AB 
tan 60° = — 
BC 
Nm 
~ ВС 
вс- S. 60x 45 
8 48x45 
6045 
79 Н 
св = 2043 EO 
From (1) and (2) | 
АЕ 
0.7813 — о 


АЕ = 20х 1.732 х 0.7813 

34.64 х 0.7813 = 27.064232 = 27.06 т 
Now height of the lamp post 

=DC=EB= АВ-АЕ= 60 - 27.06 = 32.93 m 
-. Height of the lamp post = 32.93 т 


4. An aeroplane at an altitude of 1800 m finds | 
that two boats are sailing towards it in the same | 
direction. The angles of depression of the boats | 
as observed from the aeroplane are 60? and 30° | 
respectively. Find the distance between the two | 


boats. (4/3 = 1.732) 


Sol : 
e 30°B 
6 
1800 т 
ZO JN 
D E A 


Let АВ = 1800 m be the height where the 
aeroplane is flying D and E are positions of two 
boats. 

ZCBD ZBDA = 30° 

ZCBE = ZBEA = 60° 


In right triangle АВАР 





tan 60° = ЗА 
EA 
ЧБ _ 1800 
ЕА 
ЕА = 1800 ... (1) 
УЗ. 
In right triangle ABDA 
pua AB. 
tan 30° = AD 
1 180 
\3 DE+EA 
РЕ + ЕА = 18003 
DE = 1800 3— EA 
1800 
DE = 1800/3- == 
43 
[^ From (1)] 
_ 18004/3453 –1800 
= КД 
1800 x 3—1800 
y 45 
_ 5400-1800 _ 3600 
Уз Уз 
_3600х 43 _ 3600/3 _ ТЯ 
Уз хз 
= 1200 х 1.732 
DE = 2078.4 m 


-. Distance between the boats = 2078.4 m 





Den 





f 5. From the top of a lighthouse, the angles of 


depression of two ships on the opposite sides of 
it are observed to be 30° and 60°. If the height of 
the lighthouse is h meters and the line joining the 
ships passes through the foot of the lighthouse, 
show that the distance between the ships is 
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Let D and С be the positions of two ships AB be 0] 
the light house of height ‘h’ m. "— - Z 
ZEBD = ZBDA = 30° e ! 
ZFBC = 4ВСА = 60° ! 
In right triangle ВАС = 
АВ por | 
{ап 60° = — 0 
АС i 
h і 
JE eur | 
h у 
Ас Б 40) © 30/5 В 
3 Let AB be the building of height 90 ft. 
In right triangle ABAD AD is the distance descending by the lift in 2 
” АВ minutes. 
nghe уу | ZEAC = ZACB = 60° 
1 h ДЕРС = ZDCB = 30° 
В AD In right triangle ADCB 
3 g! g 
AD = үз " =. (2) tan 30° = * 
(«Q2 AC+AD= Tr elf 1 DB 
i Уз 30V3 
pc = нуу V 
45 р 30/3 В lfeet = 30.5 cm 
mA. э ; RE = 0.305 m 
DCN. ыы DB = 30 ft 
BB А AD = АВ-ОВ-90-30-608 
НЫ" b desinet 4h Distance covered=60 x 0.305 m 
-. Distance between the ships is 5 m. Я Bios aer 
5 " Distance 
6. A lift in a building of height 90 feet with ` и Ш 
transparent glass walls is descending from the _ 60x 0.305 


top of the building. At the top of the building, the т/5 20.1525 m/s = 0.15 m/s 
angle of depression to a fountain in the garden is | 
60°. Two minutes later, the angle of depression 
reduces to 30°. If the fountain is 30/3 feet from Another Method 

the entrance of the lift, find the speed of the lift Discs 60 


which is descending. Speed == =R ft/sec 
ime 


2x60 
Speed of the lift = 0.15 m/s. 


E ft/sec 
2 


0.5 ft/sec 








2 
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From the top of a 12 m high building, the angle 


of elevation of the top of a cable tower is 60* 


and the angle of depression of its foot is 30°. 


Determine the height of the tower. 
501: 





As shown in Figure, OA is the building, О is the 
point of observation on the top of the building OA. 
PP’ is the cable tower with P as the top and P 
as the bottom. 
Then the angle of elevation of P, МОР = 60° 
And the angle of depression of Р”, ZMOP' = 30° 
Suppose, height of the cable tower 

PP' =h metres. 
Through О, draw ОМ L PP’ 

МР = PP'- МР' =h-OA=h- 12 


In right triangle ОМР, MP. tan 60° 
OM 


h-12 
> — ні 
Ом ^B 
E ar- E а) 
= 5 s 


Similarly in right triangle OMP' , x = tan 30° 


> P „1. 


OM уз 


= ом = 1243 „Ф 


From (1) and (2) we have, HEUS = 1243 

Уз 
> h-12 = 12/3xJ3 > h=48 
Hence, the required height of the cable tower is 
48 m. 





A pole 5 m high is fixed on the top of a tower. The 


angle of elevation of the top of the pole observed 
from a point ‘A’ on the ground is 60° and the 
angle of depression to the point “А from the top 
of the tower is 45°. Find the height of the tower. 
(45 = 1.732) 
Sol: 

D 





B y A 
Let BC be the height of the tower and CD be the 
height of the pole. 


Let ‘A’ be the point of observation. 

Let BC = x and АВ = у. 

From the diagram, 

“ВАР = 60° and ZXCA = 45° = “ВАС 





BC 
In right triangle ABC, tan 45° = —— 
=> 12 75 (1) 
= = х=у 59 
У 
In right triangle ABD, 
BD BC+CD 
Хап 609 = ——- 
AB AB 
45 
E 8 = IU > ДЗу=х+5 
У 
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= Вх = х+5 [From(1)] ! Therefore, height of the opposite house 
cot Ө, 
5 ! =PA+AQ =x+h=h 2 +h 
TR 5 „Уз+! = 507324) Q =x ama 
3-1 = 2 

V3-1 +1 сөй. 
=6.83 -011 9 
Hence, height of the tower is 6.83 m. Hence Proved. cot 9 


From a window (В meters high above the : 
ground) of a house in a street, the angles of | 
elevation and depression of the top and the foot : 
of another house on the opposite side of the · 


street are Ө, and 0, respectively. Show that the | 1. The line drawn from the eye of an observer to 





cot 0, " EE 
height of the opposite house is h | 1+ Ser g 4 the point of objectis — 
Sol: cot 6, Line of sight 


р 





2. Which instrument is used in measuring the angle 
between an object and the eye of the observer? 
Theodolite 


3. When the line of sight is above the horizontal 
level, the angle formed is 


Angle of elevation 
| 4. The angle of elevation____ as we move towards 
the foot of the vertical object (tower). 


Let W be the point on the window where the 
angles of elevation and depression are measured. 





Increases 


Let PQ be the house on the opposite side. 5. When the line of sight is below the horizontal 
Then WA is the width of the street. level, the angle formed is 

Height of the window = В metres = AQ ; Angle of Depression. 

(WR = AQ) 


Let PA = x metres. 
In right triangle PAW, 








tan 0, = ар Thinking Corner 
AW 
= айу oe = 2x Дуг | 1. What is the minimum number of measurements 
tan Ө, H required to determine the height or distance or 
> AW = x cot Ө ...(1)! angle of elevation? 
In right triangle QAW, Any two measurements are needed in 
minimum to find the other. 
AQ 
Хап Ө, = —— 
AW i 
2 mbat 8 Exercise 6.4 
AW Н 
БЫ AW = hcot 6, EI | 1. From the top of a tree of height 13 m the angle of 
From (1) and (2) we get, x cot Ө, = В cot Ө, Н elevation and depression of the top and bottom 
cot 6, р of another tree are 45? and 30? respectively. Find 
> x-h 2717 the height of the second tree. (4/3 = 1.732) 
à 


T 
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Sol: 
A 
D = E 
13m 
cH Neg 


Let CD is the tree of height 13 m. 
AB is another tree. 

ZADE = 45° 

ZEDB = ZDBC = 30° 
CB=DEandCD =EB=13m 
In right triangle AAED 


tan 45° = ан 
рЕ 
[АЕ 

DE Н 

АЕ = DE EE 

In the right triangle ADBC : 
tan 30° = Be 
BC 
1 _ № 
в в 

ВС = 13/3 т 


^. Бот (1) АЕ = 134/3 т 
Ге BC- DE - AE] 
Height of the tree = АВ = АЕ + EB 
= (38 +13) т 
= (13 х 1.732 + 13) m 
= (22.516 + 13) m = 35.516 m = 35.52 m 
-. Height of the second tree = 35.52 m 


2. A man is standing on the deck of a ship, which 


is 40 m above water level. He observes the angle 


of elevation of the top of a hill as 60° and the } 
angle of depression of the base of the hill as 30°. | 
Calculate the distance of the hill from the ship | 


and the height of the hill. (./5 — 1.732) 





Sol: 
© 
ECO D 
40m 
L1 CN 
A B 
Let a man is standing on the deck of a ship at a 
point E 
Such that AE =40 m. 
AE = BD 240m 
Also АВ - ED 


Let BC be the height of the hill. 
(i) In right triangle AABE 


tan 30° = cd 
AB 
E E 
з “AB 
АВ = 403m wif) 
АВ = 40 x 1.732 = 69.28 m 


2. Distance of the hill from the ship = 69.28 m. 


(i) In the right triangle ACDE 
ср 
ЕР 


CD 
В = — = [- AB-ED- 40/5 m] 
з 40/3 Ё 


tan 60° = 


CD 724043 x43 = 40х3 = 120 т 
Now height of the hill = BC = BD + DC 
= 40+ 120 = 160 т 
-. Height of the hill = 160 m 
Distance of the hill from ship = 69.28 m. 





3. If the angle of elevation of a cloud from a point 


‘h’ metres above a lake is Ө, and the angle of 
depression of its reflection in the lake is 9,. 
Prove that the height that the cloud is located 
Frans the Bras h (tan Ө, +tan 0,) : 
tan 0, — tan 0, 


С № 


| 
1 











р 





501: 





с’ 
Let 0, Бе the angle of elevation of the cloud from 
P and 0, be the angle of depression. 

РА = МВ = т 

BC be the height ofthe cloud from earth. 

C' be the reflection of the cloud. 





^e BC =‘x+4hm 
In right triangle ACPM 
tan 0, = me 
+ жр, 
tan 0, = = 
AB 
АВ = xcot0, xy 
In right triangle APMC 
CM 
tan 0, = Die 
_ xth+h 
— АВ 
x+2h 
tan Ө, = NS 
AB =(х + 2h) cot Ө, (2) 
From (1) and (2), we have 
xcot@, = (x+2h) cot Ө, 
xcotÜ, = xcot Ө, +2hcot Ө, 
xcot @,-xcot@, = 2hcot Ө, 
x(cot 6, -cot 0,) = 2hcot Ө, 














1 1 2h 1 
x - - = 
Хап Ө, tan, tan Ө, | ta 


tan Ө, — tan Ө, 2h 
|a SH e 
tan Ө, tan Ө, tan 0, 





-ct8| | 
ө { 
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2htan Ө, tan, 
х => 
tan Ө, (tan 0, — tan Ө,) 
2h tan 6, 
x = 
tan Ө, — tan Ө, 
Hence the height CB of the cloud is given by 
CB -x«h 


2h tan Ө, 
€ -— ESO 
tan Ө, — tan 6, 
2h tan Ө, +h (tan Ө, — tan 0,) 
= tan Ө, — tan Ө, 
2h tan Ө, +h tan 0, —h tan Ө, 
= tan 0, — tan 0, 
htan@,+htan@, h (tan @,+ tan 0,) 
= tan Ө, — tan 6, = tan 0, — tan Ө, 
h (tan Ө,+ tan 0,) 
<. The required height = ESTA 0, - an 6, 


4. The angle of elevation of the top of a cell phone 


tower from the foot of a high apartment is 60° 
and the angle of depression of the foot of the 
tower from the top of the apartment is 30°. If the 
height of the apartment is 50 m, find the height 
of the cell phone tower. According to Radiations 
control norms, the minimum height of a cell 
phone tower should be 120 m. State if the height 
of the above mentioned cell phone tower meets 
the radiation norms. 


Sol: 
A 


50m 





Let AB be the cell phone tower. 
CD be the apartment. 
ZXCB = ZCBD = 30° 
ZADB = 60° 


In right triangle ABD 


tan 60° = АВ 
BD 
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AB Н 
МЗ = BD | 
вр = 22 „а! 
б | 
In the right triangle АСОВ 
tan 30° = 26 
BD 
Ш 50 
45 BD | 
BD = 50/3 ww (2) | 
From (1) and (2) Н 
ЯН = 50/3 


АВ -50х3х43 =50x3= 150m 

г. Height of the cell phone tower = 150 m. 
Since height of the tower » 120 m, yes, the tower 
meets the radiation norms. 


5. The angles of elevation and depression of the top | 


and bottom of a Lamp post from the top of a 66 |— 


m high apartment are 609 and 30° теси 
Find 
(i) The height of the Lamp post. 
(ii) The difference between height of the: | f 
Lamp post and the apartment. f 
(iii) The distance between the Lamp post and | 
the apartment. (./3 = 1.732) 


Sol: R 
E cm E 
"Sete. d) 
66m 
ш С 
р В 


Let АВ be the lamp post and CD be the 
apartment given CD = 66 m = EB. 


ZACE = 60° 
ZECB = ZCBD = 30° 
G) In the right triangle ABDC 
CD 
tan 30° = — 
BD 





l a 
3 BD 
BD = 663 cst 


= 66х 1.732 = 114.312 ш 
^ The distance between the lamp post and the 
apartment = 114.31 т 


Now BD = EC- 11431 m 
In the right triangle AACE 
tan 60° = АЕ 
СЕ 
АЕ 
B = АЕ. 
6643 
АЕ = 664/3 х 4/3 [From (1)| 
= 66х3= 198 т 


(i) Height of the lamp post = AB 
= AE + ЕВ = 198 + 66 = 264m 
Gi) The difference between lamp post and 
apartment = 198 m. 
(iii) The distance between the lamp post and 
apartment = 114.31 m. 


6. Three villagers A, B and C can see each other 
across a valley. The horizontal distance between 
A and B is 8 km and the horizontal distance 
between B and C is 12 km. The angle of 
depression of B from A is 20? and the angle of 
elevation of C from B is 30°. Calculate: (i) the 
vertical height between A and B. (ii) the vertical 
height between B and С. (tan 20° = 0.3640, 
V3 21.732) 





12 Кт 


501: 
209 





20° 30° " 
B 8km В 12km 














10% Std | MATHEMATICS 


In the right AADB 


tan 20° = 2р 
DB 
AD 
0.3640 = ra 


AD = 8 x 0.3640 = 2.91 km 

Vertical height between A and B = 2.91 km. 
Gi) In the right ACEB 
CE 
BE 
CE 
12 
12 
Уз 
1243 
У 
12х1.732 

= O———— 24x1732 

3 

= 6.928 

= 6.93 km 
Vertical height between B and С = 6.93 km. 


№ Exercise 6.5 
Multiple Choice Questions: 


1. The value of sin’ Ө + — 


tan 30° 


Ш 


al- 


CE = 





is equal to 











+tan* Ө 
(1) tan'0 (2) 1 
(3) cot^0 (4) 0 [Ans : (2)] 
Sol: | 
ЭР 1 TA 1 
sin’ 0+ — —,— = sin’ 0+— 
1+ ап” 0 sec Ө 
=sin? 0+ cos? 0-1 
2. tan cosec! Ө – (ап Ө is equal to 
(1) sec® (2) cot 0 
(3) sin (4) со: [Ans : (4)] 
Sol: 
tan Ө cosec? Ө —1ап0 = tanO (cosec? Ө – 1) 
= (ап Ө cot^ 0 
= ќапӨх —; 
tan Ө 
-TEN 
tan 
= cotO 


Эв 


| 380. 





3. If (sina + соѕесо) + (соз @+ seca)? 
= k+tan? a +cot° а, then the value of k is equal to 
а) 9 (2) 7 
(3) 5 (4) 3 [Ans : (2)] 
Sol: (sin a +соѕес à)? + (cos о + sec a)? 
= sin'a-cosec'a.2 sina cosec a 


+ cos” &+sec @ +2 cos a sec 0. 


= (sin’ a@+cos’ a) + cosec'a + sec” a 


+2sina +2 cosa 








sina cosa 


= 1+ созес*а + sec’ a4 242 
= 5+1+соёа+1+ (апга 

= 7+ (апа + со a 
comparing with К + tan? а + cot? a 
k= 7 


4. If sin 0-- cosO = a and зес0 + созес 0 = b, then 
the value of b (a? — 1) is equal to 


(1) 2a (2) 3a 
(3) 0 (4) 2ab [Ans : (1)] 
Sol: 


b (a? — 1) = (sec Ө + cosec 0) [(sin Ө + cos)? —1] 


= (sec Ө + cosec®) [sin’ Ө + cos? Ө + 2 sin Ocos 0 — 1] 


tuae (1+2 sin 0 cos0 — 1) 
с050 sin 
ing ө 
= SOS POOSE n руа 
sin Ө cos 


5 


5. If 5x = sec@ and 
equal to 





"р m 
= tan0, then х? – — is 
Р] 


(1) 25 ey 2. 
25 
(3) 5 (4) 1 [Ans : (2)] 
Sol: 5х-зєс0 => 25х2 = sec’ 0 на 
5 апе = 25 custo s) 
x 
Subtract (1) and (2) 
> 255825 = sec’ 0 — (ап? Ө 
x 
1 
25|x-—| = 1 
ey) 
Е oa d 
us. 25 
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6. If sin@ = cos, then 2 tan? 0+5? 0—1 is equal | 
to 


-3 3 
Ш — Ө 5 
E ay Ans : (2 
G 5 0 = [Ans : (2)] 
Sol: sin@ = cos0 — Ө = 45° 


= 2tan' 45° + ѕіп> 45° -1 


1 2 
o E] -1 
4A 
NOU 
2 
i 
2 
не: 
2 
7. f£ x = atan® and y = bsec0 then 
2 2 х? 2 
aoc m И 3 
х? у? х? y 
a oy MM? 
[Ans : (1)] | 
Sol: х= atanü у= БѕесӨ 
x? = @tan’@ у2= b? ес? Ө 
2 
x tan? У вес Ө 
а p 
2 2 
sec OÓ-tan'80 = T s 
a 
LM ы 
М а? 


8. (1--tan Ө + sec Ө) (1--cot Ө — cosec Ө) is equal to 


(1) 0 Q)1 
(3) 2 (4) -1 [Ans : (3)] 
Sol: 


(1+ tan Ө + sec 0) (1 + cot  — cosec Ө) 


EE 
EO 


(sin Ө + cos 0)? - I? 


sin Ө соѕӨ 


зїп Ө соѕ Ө 1 





ТЭ 








с050 sinO sin 


] | 
1 


(со80--8ш0)-11| (sin Ө + cos 8)— 1 





cos Ө sin 0 





sin? 0+ cos Ө + 2 sin Ө cos0—1 
sin Ө cos Ө 
1-280со80-1 
sin Ө cos 
2sin0 cos Ө 
sin Ө соз Ө 
2 


9. асої!@+ЬсозесӨ = p and р со! 0 +a созес0 =q 


then p? — 4? is equal to 

(1) a-b (2) b?-a? 

(3) a? +b? (4) b-a [Ans : (2)] 
501: 
p? - а? = (a cot Ө +b cosec 8)! — (b cot Ө + a cosec Ө)? 


=a’ cot! 0 & b! совсс Ө +2 ab cot 8cosec O 
— (b? cot? Ө +а? соѕес? Ө +2 ab cot Ө cosec Ө) 
=a’ cot! 0 +b? созес? 9 + 2 ab cot Ө cosec O 
— b! cot? – а? cosec? Ө — 2ab cot ӨсоѕесӨ 
=a’ (cot? 0— cosec? Ө) +b” (соѕес? 0 - cot^ Ө) 
а? (- 1) +b? (1) 
a? +b? 
b? -a? 
10. If the ratio of the height of a tower and the 
length of its shadow is V3:1, then the angle of 
elevation of the sun has measure 





(1) 45° (2) 30° 
(3) 90° (4) 60° [Ans : (4)] 
Sol: 
A 
B c 
BC -Length of shadow 
AB -Height of the tower 
tan® = ав 8 (Given) 
BC 1 
tan 60° = 3; Ө = 60° 


11. The electric pole subtends an angle of 30° at a 
point on the same level as its foot. At a second 
point ‘b’ metres above the first, the depression 
of the foot of the tower is 60°. The height of the 
tower (in metres) is equal to 


ГО 
[s] 
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Н 501: 
a) Ve o 5 
b b 
® 5 OR Мз g 
501: 
h ТЭЭ, 
B Cx D 
From the figure 
AB - tower 
BC - shadow when altitude is 45° 
AB 
Du 
tan 45° = BC 
l= 50 
Let АВ - tower, DC - electric pole | BC 
In A ABC ВС = 60m че) 
30° = 28 ав 
mL mas em 
tan BC tan 30° = "D 
eus 60 
в = BC4CD 
BC = АВВ E m Гэ, sis] 
In A DCB | iy Byte . 
DC ' 60+х = 
tan 60° = — 3 воз 
ВС x = 60/3—60 
3 = x = 6003-1) 
| = 60 (1.732 - 1) 
b = 60 x 0.732 
вше 20i = 43.92 т 
Bonaid) b 13. The angle of depression of the top and bottom of 
ABY3 = Js 20 m tall building from the top of a multistoried 
b building are 30? and 60? respectively. The 
AB = -FF height of the multistoried building and the 
4343 distance between two buildings (in metres) is 
3 : (1) 2010/5 (2) 30,543. 
| (8) 20,10 (4) 30.10/3 — [Ans : (4)] 
12. A tower is 60 m height. Its shadow is x metres : Sol: 


shorter when the sun's altitude is 45? than when 
it has been 30°, then x is equal to 

(1) 41.92 m 

(2) 43.92 m 

(3) 43m 

(4) 45.6m [Ans : (2)] : 


2 
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From A ABD 
tan 609 — B 
AB 
E x BB. 
AB 
mo ay | 
-a e; 
From A DEC 
tan 30° = De 
ЕС 
1..2, 
Б АВ 
АВ = рсүз (2) 
(1) апа (2) > 
SD — рез 
Уз 
BC+CD = Dc 
V3 


BC+CD = DCx3 
ВС 23CD-CD 


BC = 2 CD 

AE =2CD 

20 =2CD 
Dis 29 
2 

= 10 т 


Height of the building 
BD =ВС + CD = 20 + 10 = 30 т 
Distance between buildings 


АВ = DC43 


= 1043 т 


14. Two persons are standing ‘x’ metres apart from : 
each other and the height of the first person 
is double that of the other. If from the middle 
point of the line joining their feet an observer : 
finds the angular elevations of their tops to be | 
complementary, then the height of the shorter : 
person (in metres) is 1 


[^ from (2)] 


а) Vax Q-— 
ы d 2 E 
(3) E (4) 2x [Ans : (2)] 











B С р 
Хрүз---------Ф 
АВ and DE - persons 
AB = 2DE 
BD-x =>BC=CD= 5 
From А АВС 
tan = ав 
BC 
tan = 2DE = 2DE = ЗЭВ i 
BC х х 
2 
Егот АЕРС 
{ап = ED = 2 
ED .2. 
ED 
x 
їапӨ = JED we (2) 
From (1) and (2) 
4DE х 
x — 2ED 
8 DE? = x? 
De = ^ 
8 
DE = > 
Ув 
DE-—— 
эй 


: 15. The angle of elevation of a cloud from a point В 


metres above a lake is В. The angle of depression 
of its reflection in the lake is 45?. The height of 
location of the cloud from the lake is 





h (1+ ‘ап В) h(l- tan B) 
1 2) 
w 1-tanB o 1+ ап В 
(3) htan(45° – В) (4) none of these 
[Ans : (1)] 
asa 


(вз 
ыл 
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501: From (1) and (2) 
Ор 
х+ = ар 
апр BER 
x—xtanB odii 
Хап В 
х (1 (ап В) = 2h tan В 
2htanp 
me 1l- tan B 
From AOMP' рма г RE gx 
л h+(x+h) l- tan В 
togte уур 2htanB+h— h tan В 
x42h шин 
МТ _ htanB+h 
OM = x &2h 0): 1-tanB 
From A OMP h (1+ tan В) 
tanB = (ix T l- tan. 
OM i h (1+ tan В) 
* : ^ Height of the cloud from lake = 7-2 
OM = mag „Жэ 1-tanB 


UNIT EXERCISE - 6 








1. Prove that (i) cot? {= ate == ) 




















cot A tan? А – sec! А cos! A 











(ана A 1+зес А (1+sin А) (1--sec A) 
ш0-1, 055, | . | 
tan^ 0+1 з tan? А-— cos’ A 
Sol: =tan A cos A 
nad (1+ sin A) (1+ sec A) 
sec A-1 зїп А—1 1-1 
i) LHS = cot" А + ес? A BL — — = 0= RHS. 
9 Е: 1) 1+зес А (1+ sin A) (1—sec A) 
_ со A (sec A- 1) (sec A 1) + sec? A (sin A- 1) (1+sin A) ga 9L РЕТ 
@+зїп А)(1+зес A) tan?0+1 
2 
cot? A (sec? А-1) + sec? A (sin? A—1) LHS = BE MER 9-1 
= z 
(isin) (14-sec.A) tan 0+1 
sin? 0 
2 2 2 " = 
_ cot Atan А – ѕес? А (I-sin^ A) _ сй 
(1+sin A) (1+ sec А) В яш20 p 
[- sec? A- tan? A = 1] f cos? Ө 


2 
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sin? Ө — cos? Ө 
2 cos? Ө 
sin’ Ө + cos? Ө 
cos’ 0 
" cos? 8 
(sin? Ө + cos? Ө) 
sin? 0— cos? Ө 
1 
=(1- cos? 0) — cos! Ө 
[-.sin? Ө = 1— cos? Ө]. 


sin? Ө — cos? Ө 


cos’ Ө 


[~ sin? Ө + cos? Ө = 1] 


=1- cos! Ө — cos? Ө 











2 (1+ sin Ө) (1— cos Ө) 
2sin Ө (1+ sin Ө) 


cJ 


(1— cos Ө) 
а sin Ө 

(1— cos Ө) (1— cos Ө) 
= 1- cos’ 0 

(1-со80)(1-сов0) 
Bu (1+ cos Ө) (1— cos Ө) 


| 


1-сов80 





зїп Ө 





-1-2со8 Ө = RHS _ 1-со80 
— Ч Ё | 50 1+ cos 
зурна алс аж ИР — = RHS 
1+ sin Ө + cos 0 1+ с050 
3. If xsin’ + y cos! 0 = sin O cos0 and 


501: 
1+ sin Ө — соз0 


xsinð = 
501: 
We have x sin’ Ө + y cosè Ө = sin Ө cos8 


y со8 0 then prove that x? + y? = 1. 


voc 


(1+ sin Ө) – соз0 (1 +sin 0) cos® 
(1+ sin Ө) + соѕ Ө. (1+ sin Ө)— cos Ө 


| 


1+ sin Ө + cos Ө 
> 





) 
Г ((1+ sin Ө) — cos Ө)? 
La + sin Ө)? — (cos Ө)? 








я = 
=| 1+ 5012 0+2 іп Ө + cos! 0— 2 cos Ө (1+ sin Ө) Ê > 
l-sin' 0+2 sin Ө – соѕ Ө 
[e (a- b)? 2a? 4 b? - 2ab] | Fw 
_ [sin @ +2 sin 0+ 1+ cos? 9—2 с050- 2sin 8 cos @ 22 
Е 1+ (1- cos? 0) +2 sin Ө – cos? Ө 
> 


| (cos? @ + sin? @) + 2 sin Ө +1—2 cos Ө (1 +sin Ө) 
1+1—2cos*@+2sin® 
[1+1+2sin 8 — 2 cos 0 (1+ sin Ө) 
2-2 cos! 042sin0 
] 


| 





| 


Г2+2 510 — 2 cos 0 (1+ sin Ө) 
2-2cos' 042 sin 


4. If a cos 


Sol: 


2 (1--sin 0) – 2 cos Ө (1+ sin Ө) 
We hi 


2(1- cos? Ө) + 25іп Ө 
(1+ sin 6) 2 (1— cos 0) | 
2470-2500 





(a sin 8 +b cos Ө) = 


(x sin 0) (sin? Ө) + (y cos Ө) cos? Ө 
= Sin 0 cos 0 

x sin Ө (sin? Ө) + (x sin Ө) cos? Ө 
= зїп ӨсозӨ [.. xsin® = усоз0 ]5 
x sin Ө (sin? 0+ cos? Ө) = sin cos O 


хіп Ө = sin ð cos 0 


x = cos0 401) 
xsin@ = усоз0 
cos 9 іп 9 = усоз0 
[^ x= cos0 from (1)] 
y = sin ©) 


From (1) and (2) 


x4 y! = cos! Ө sin! 0 
=1 
Pyy =1 
0— bsinO = с, then prove that 


tya +b’ с? 


ave acosO—bsin® = 


Squaring оп both the sides. 
(acos0—bsinQ) = c 


m 








а? cos! 0 +b’ sin Ө – 2ab cos ӨзїпӨ = 2 
а? (1— sin? 0) + b? (1— cos! Ө) – 2ab sin Ө cos0 = c2 
а? — a! sin’ +0? – b? cos’ @—2absin Ө cos0 = c? 


^ sin? 0+5? cos? 0 + 2ab sin Ө cos Ө 





а +2-с= 
a? + b?- 2 = (а sin Ө +b cos Ө) 


tva b с = аѕіпӨ+Ь соѕ0 


asin6+bcos@ = уе eb 2 


5. A bird is sitting on the top of a 80 m high 
tree. From a point on the ground, the angle of 
elevation of the bird is 45°. The bird flies away 


horizontally in such away that it remained at - 


а constant height from the ground. After 2 
seconds, the angle of elevation of the bird from 
the same point is 30°. Determine the speed at 
which the bird flies.(./3 = 1.732) 


501: 
А р 


50 m Bom 











б 
в Ч Е 











Let the initial position of the bird be А and after 
two seconds its position is at D. 
АС = DE- 80m 


ZABC = 45° 
ZDBC = 309 
In right A ABC 

и 

an^? = ВС 

1230 

~ BC 
BC = 80m 


In right triangle A DBE 








tan 30° = DE 
BE 
1 80 
Уз ^ BC«CE 
1 _ 80 
JB 80+CE 


80+CE = 804/3 
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СЕ = (804/3 – 80) 
= 80(J3 - 1) 
= 80 (1.732 - 1) 
= 80 х 0.732 
СЕ = 58.56 т 


-. The bird travelled 58.56 m in 2 seconds. 
Distance travelled 
Time taken 
58.56 
а. 
= 29.28 m/s 
2. Speed of flying bird = 29.28 m/s. 


Speed ofthe bird. = 





6. An aeroplane is flying parallel to the Earth's 
surface at a speed of 175 m/sec and at a height of 
600 m. The angle of elevation of the aeroplane 
from a point on the Earth's surface is 37° at a 
given point. After what period of time does the 
angle of elevation increase to 539? 

(tan 53° = 1,3270, tàn 37° = 0.7536) 


Sol: 
c A 
d 
600 m 
Е р B 


Let A be the initial position of the aeroplane and 
C be the position of the aeroplane at an angle of 
elevation 53° 


ZAEB = 37° 
ZCED = 539 
In the right triangle A AEB 
вой 
tan 37° = BE 
600 
0.7536 = BH DE 
600 
BD + DE = 0.7536 
_ 60,00,00 
| 7536 
BD + DE = 796.18 т (1) 
In right A CED 
tan 53° = E 
DE 
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13270... 600 
DE 
600 
DE = —— 
1.3270 
_ 600,000 
1327 | 
DE = 452.15 т st 
(1) = (2) > BD + DE - DE = 796.18 - 452.15 
BD = 344.03 m 
СА = 34403 т [+ BD=CA] 


-. Distance travelled by the aeroplane = 344.03 m | 
Speed of the aeroplane = 175 m/s 


Dist 
Sree г 


Time 
Distance 

Speed 
344.03 

175 
1.965 seconds. 

= 1.97 seconds. Н 

2. After 1.97 seconds the angle of elevation is 53°. 


Time = 





7. A bird is flying from A towards B at an angle of | 
35°, a point 30 km away from A. At B it changes 
its course of flight and heads towards C on a 
bearing of 48? and distance 32 km away. 

(i) How far is B to the North of A? 
(ii) How far is B to the West of A? 
(iii) How far is C to the North of B? 

(iv) How far is C to the East of B? 





sin 55° = 0.8192, cos 55° = 0.5736 
sin 42° = 0.6691, cos 42° = 0.7431 


Sol: 
c 








Let A be the initial position of the bird. 
B be the position after travelling 30 km at an 


angle of 35? from A. 
Let C be the position after travelling 32 km at an 

angle of 48? from B. 
ы ZOAP = 55° 
“РВС = 42° 

[7 complementary angle] 
(i) In A AOB 
M: 
sin m T 
0.8192 = ын 
шини! 
ОВ = 30 x 0.8192 = 24.58 km 


(ii) From the right triangle A AOB 


cos 55° = ЗА 
АВ 
0.5736 = Bá 
30 


ОА = 30 x 0.5736 = 17.21 km 
В is 17.21 km to the West of A. 


in 42° = — 

(iii) sin Е 
0.6691 = PC 

32 


РС = 32 x 0.6691 = 21.41 km 
C is 21.41 km to the North of B. 


Gv) Inthe right A BPC 


o BB 

cos 42° = ВС 

ВР 

0.7431 = 32 
ВР = 23.78 km 


C is 23.78 km to the East of B. 


8. Two ships are sailing in the sea on either side of 
the lighthouse. The angles of depression of two 
ships as observed from the top of the lighthouse 
are 60? and 45? respectively. If the distance 


3+1 
between the ships is м) metres, find 


КА 


the height of the lighthouse. 
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501: АВ = 200m 
-. Height of the light house is 200 m. 


9. A building and a statue are in opposite side of a 
street from each other 35 m apart. From a point 
on the roof of building the angle of elevation 
of the top of statue is 24? and the angle of 
depression of base of the statue is 34°. Find the 














С B D . 
height of Наше. (tan 24° = 0.4452, tan 34° = 
Let C and D are two ships. аш а (ыл 4452, 1алл34 
Let AB be the height of the light house. " Sol: 
ZXAC = ZACB = 45» 5 А 
ZYAD = ZADB = 60° ! 
с. (Aer Fw 
455 Cc HE 
In the right A ABD. 
tan 60° = 28 
BD 
i L1 
4° д р 35 т B 
80 : Let AB be the statue CD be the building Given 
= ; BD=35 m. 
BD т; (1) LE pe 
In the right triangle ABC i ZREBP- заг 
mp Peep 7 DB = СЕ =35 т 
BC In right triangle A ECB 
beato tan 34° = 2B 
BC CE 
BC - AB (2)! ЕВ =CE x tan 34° 
АВ = 35 х 0.6745 m 
(1) + (2) > врвен ЕВ = 2361 m 20) 
1 4 
CD-AB (5 + | [> СВ + ВО = CD] In right A AEC $ 
tan 24° = — 
CD | ЕС 
Тү -AB АЕ = tan 24° x EC 
( + | = 0.4452 х 35 
КА n АЕ = 15.58 т ... (2) 
zl н) (1) + (2) = АЕ +ЕВ = 15.58 + 23.61 
АВ КД АВ = 39.19 m 


Е Ї -. Height of the statue = 39.19 m. 





+ 
I. Multiple Choice Questions ! 
Trigonometric Ratios i 
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501: 
A and В are complementary angles 
A+B = 90° 
А = 90°-B 
SecA = Sec(90-B) = CosecB 











1. If ап = 2 ыы: is 
p asin8—bcos8 
a+b? ab 
0) 526 М 
o 5 @ fans: 0] 
Sol: ü 
Хап Ө = — 
b 
sin® cos 
asin 0+Ьсоз 0 со80  созӨ 
ая 0-БВсо80 ^  sinO  с0з0 


P emi, ‘cos 0 : 

[Dividing by cos 0] ' 
atan0 b р 
ап 0 -Ь 











2. If A and B are complementary angles then 
(1) sinA = sinB (2) cos A = cos В 
(3) tan A = tanB (4) sec А = cosec B 


3. If x sin (907-0) cot (90°—0) = cos (90° — Ө) 








thenx = 
а) 0 (2) 1 
(3 -1 (4) 2 [Ans : (2)] 
Sol : 
x sin (90 – Ө) cot (90° – Ө) = cos (90°- Ө) 
> xcos Ө tan Ө = sin Ө 
sin Ө 
> х 
cos Ө (апе 
= sine x cot 0 
cos Ө 
= tan Ө cot Ө 
= tan@x 21 
tan 


. If x tan 45? cos 60° = sin 60? cot 60°, then x is 





a) 1 Q VB 
1 1 
(3) = (4) = [Ans : (1)] 
v2 
Sol: 
x tan 45° cos 60° = sin 60° cot 60° 
1B 
жыл. Я 
1 1 
ххэ = 5 
m 
2 
ta pe = 
(1) tan 90° (2) 1 
(3) sin 45° (4) sin 0° [Ans : (4)] 
Sol: 
1-1аа 459 1-1 0 " 
141аа 45° — 141 2 — 





[Ans : (4)] | 


fs) 
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4 5 5 x » 8.cosfA-sin*A = 
Trigonometric Identities: ? 0)у2085АЗТ бок 




































































6. If secO+tan® = x, then зесӨ = i (3) 2842А-1 (4) 2842 A + 1[Ans : (2)] 
xl 2+1 ; 
a) (2) з cost А – sint A = (cos? А)? - (sin? A)? 
ЭР, i = (cos? A + sin? A) (cos? A - sin? A) 
(3) 5- (5-1 авз: (2): = (1) (cos? A - (1 - cos? A) 
Я ы = cos? А – 1 + соѕ А 
Sol: = Biotie 
secO+tan@ = x ЕЕ 
(sec Ө + tan Ө)? sin _ es 
sec! Ө + tan^ 0 + 2 ѕесӨ tan. = Mm 
1+cos Ө 1-со80 
sec? 0 + ес*0-1+2зес01ап0 = х? (1) = (2) ee 
зїп Ө созӨ 
2вес*Ө +2 ѕесӨїапӨ =х?+1 1 соз0 1-80 
TC! : 0) — (4) [Ans : (3)] 
2secO(secO+tan®) = x?+1 зїп Ө cos Ө 
хэ Sol: 
Ө (x) = А 
seco (x) 2 ! зїп Ө sin Ө 179959 
x +l H 1+с050 = 1+cos@ 1-cos0 
5ес0 = - : 
2х g sin 0 (1— cos 0) 
7. Р F 1- cos? Ө 
1-sin Ө ! sin Ө (1— cos Ө) 
Е =—— = 
(1) зесӨ+їапӨ (2) зесӨ-їапӨ ain? 
3) sec? @+tan?@ (4) sec? O- tan? O Ея 
(3) sec Ө + tan (4) sec? 0— tan = E 
[Ans : (1)] © 
ЗОВ 10. If sinO--sin' 0 = 1 then cos @+cos'@ = 
1+ зіл Ө 1+яїпӨ 1450 0) -1 (2) 1 
1-sinü \ү1-5іп0 1+5іп0 (3) 0 (4) None of these 
Бе [Ans : (2)] 
(1 +sin 6) | Sol: 
| ain 
| 1-sin' 0 sin’ 0+ со5?0 = 1 
(1+sin ө) Taking ѕіпӨ + ѕіп? Ө = 1 
E \ cos! Ө 510+ (1- соз* Ө) = 1 
= 1+sin@ sinü--1—cos Ө = 1 
нэн sind = 1—1-cos! Ө 
1 „е 118 5 
= cos@ соз0 ! snd = pase 
= secO+tan@ } sin? Ө = cos'8 aT) 


= Now sin? Ө + cos Ө = 1 


2 
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1- cos?’ 0 зи? Ө 


Ш 


1—cos!8 = соз*Ө 


using (1) 


cos* Ө + cos?’ Ө 


Ш 


cos? Ө + cos* Ө 





Heights and Distances 
Elevation: 


Angle o 


11. From a given point when height of an а; 
increases the angle of elevation — — 
(1) increases 
(2) decreases 
(3) neither increases nor decreases 
(4) equal. 


1:3 . The angle of elevation of the sum is 


(1) 30° (2) 45° 
(3) 609 (4) 90° [Ans : (1)] | 
Sol: 1 
АВ 
tan = ВС 
ын 
745 
= tan 309 609 
Ө = 30° c E E 
З 


Angle of elevation is 30° 


13. If the angle of elevation of a tower from а. 


distance of 100 m from its foot is 60°, then the 
height of the tower is 


(1) 10043 т (2) ялы 
200 : 
(3) 5043 m (4) u^" [Ans : (2)] 
Sol: 2 
: А 
h 
22 OB 
e 100m 


[Ans : (1)] | 
12. The ratio of the length of a rod and its shadow is | 





AB - tower 
From C distance = 100m 
Angle of elevation Ө = 60° 
From right AABC 

AB 

tan® = gc 

h 
tan 60° = 100 

Ш 
М = 10 
h = 100 V3 


Height ofthe tower = 10043 3m. 





| 14. If the altitude of the sun is at 60°, ан the HB 


of the vertical tower that will cast a shadow of 


length 30 m is 
(1) 3043m Q) 15m 
(3) m (4) 15/2 m — [Ans: (1)] 
Sol: 
From the right AABC i 
AB 
tan 60° = ВС h 
h 
ds 30 e 30m "9 
h = 30 V3 m 


15. The angles of elevation of a tower from two 
points distant a and b (a>b) from its foot and in 
the same straight line from if are 30° and 60°, 
then the height of the tower is 


(1) Va+b (2) Vab 
(3) Ja-b (4) |. [Ans : (2)] 
Sol: 
A 
h 
22) (2 Ов 
Р Q b 
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— h 1 . 501: 
tan 30° = = В Е 
h 1l i 
= 401) 
609 ан 
tan - QB 
h 
М = р w= (2) 
ү { Let AB be the tower 
Se. = From the right A DCB 
(1)х(2) > 27, = ред h 
NER 
г їап 60° = ВС 
LET h 
ab УЗ -= 
3 = 
h? = ab HG 
h 
Height of the tower, h = Vab ! ВС = В sei) 
Angle of Depression: ў  Bronithangbr AGAR 
16. The angle of depression of a car, standing on the. ; tan 30° = ZH 
ground from the top of a 75 m tower is 30°. The · BC 
distance of the car from the base of the tower in | gh _ 248, 
metres is В | BC 
0) 2545 (2) 5043 ВС = ABV3 42) 
(3) 7543 (4) 150 [Ans : (3)] From (1) and (2) 
h 
Sol: icis cis A АВУЗ = з 
һ h 
АВ = ——= = — 
75m Jiz 4 3 m 
cz = в 18. The angles of depression of two ships from the 
i top of a light house are 45? and 30? towards east. 
оета эг” 1f the ships are 100 m apart, the height of the 
tan 30° = 2 light house is 
х 50 50 
1 —— m 2) ---т 
t _ 75 a) dd Q) “8-3 
3 х 
Е ш (3) 506/3-1) т (4) 50(\3 +1) m [Ans : (4)] 
1 Sol: 
17. A tower subtends an angle 30? at a point on the А NS 
same level as its foot. At a second point h metres eo 


above the first the depression of the foot of the 
tower is 60°. The height of the tower is 


0) Em Q) V3hm 
h h i 
(3) gh (4) gr [Ans : (3)] | 


2 
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Let AB be the light house C and D are two ships. л 501: 
From the right А ABC 
AB 
tan 45° = — 
BC 
AB 
12— 
BC 
BC - AB 40) 
From the right A ABD D B C 
(ап 30° = AB Let AB be the light house С and D be the two ships. 
BD CD is the distance between two ships 
1 AB From the right A ABD 
Ye = вс+ср tan 30° = £ 
BC+100 = 43 АВ (2) iLi g 
From (1) and (2) З = DB 
МЗ АВ = АВ +100 DB = 445 wa (1) 
МЗ АВ-АВ = 100 From the right A ABC 
i „_ АВ 
(V3 -1) AB = 100 tan 45° = ЗС 
лв 04 i h 
63-1) | Ё= c 
100% (V3 +1) BC =h (2) 
= ВВ +1) Í From (1) and (2) BC+ DB = h+ hy3 
DC = (1+4/3)һ 
_ 100 (v3 +1) ) 
СВР Distance between ships = (В+ ]hm 
= 100 (31) ШП. Very Short Answer Questions 
3-1 
1. If sin + sin 0-1 prove that соѕ Ө + соѕ'Ө=1. 
= 100844) i Sol: 
» Wehave sin@+sin?@ = 1 
АВ = 50(/3-1)т i — sing = 1-20 
H " 2 
19. If the altitude of the light house is В metres and c 0: = кохе AO 


from it the angle of depression of two ships on Now cos?@+cos*@ = cos? Ө + (cos! Ө) 
opposite sides of the light house are observed 
to be 30? and 45°, then the distance between the 
ships are 


(1) (34D) metres (2) (43-1) metres 


= cos’ Ө+соѕ'Ө = cos'O--sin'O 
[^ From (1)] 


— cos’ Ө + cos! 0 


1 
[~ sin? 9 + cos’ 0 - 1] 


E 


1 “мин = = 7 
(8) 43 һ metres ө (e В metres | 2. Prove the trigonometrical identity 


[Ans : (1)] (1—sin'0)sec'8 = 1. 





501: 


LHS = (1-57 0)sec? Ө = сов0 sec^0 


1 
cos’ Ө =1= 
2—20 1 = ВН$ 


Ш 





Ш 





3. Prove that trigonometrical identity 
cos! 0 (1+ tan^0) = 1. 
Sol: 
LHS = cos!0(14 tan? Ө) 


cos? 0 sec? 0 


[7 1+ tan? 0 = sec? Ө] 


= cos’ Ox 





cos0 ^ 1 es АНЫ 


4. Prove the trigonometrical identity 
1 





2 
cos 04 ———— = 1. 
1+cot*@ 
801: 
1 
LHS = cos? 0+ — —— 
1+ cot^ 
= cos04. [21+ cot? @= cosec? Ө] Г 
cosec 0 





cos’ Ө + sin^ 6 


= : | їп Ө 
созес Ө 


5. Prove the trigonometrical identity 
1 


1+ 5іп Ө 


= 1 = RHS 





801: 


LHS = 1 + 1 


1+510 1-sin® 








1-50-14500 
= (14810) (1—sin Ө) 





T — өх 
7 l-sin'8 ^ cos'8 
= 2sec!0 I: - sec | 
cos 0 
= RHS 


6. Prove the trigonometrical identity 
созес 0 + sec” Ө = cosec^O sec’ Ө. 


Sol: 


LHS 
= 


= созес” Ө + ѕес? Ө 
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1 1 
С 520 cos'8 


cos’ 9+? Ө 





7 “sin? cos” 0 
1 ЕЯ d. = cosec 0 
a — sin 
sin? Ө cos?’ 0 
— ѕесӨ 
= PINE cos 


sin Ө соз’0 


cosec/'Osec? 0 = RHS 





7. Prove the trigonometric identity 
1 





о20------1. 
Sol: 5890 
1 
LHS = со20- 
sin’ 0 


cot? Ө – cosec? Ө 


— (созес?0 — cot? Ө) [> cosec'0- cot^ 0-1] 
1 70 = ESS 
8. Prove the trigonometric identity 
(1 + tan* 0) (1+ sin Ө) (1—sín Ө) =1. 
Sol: 
LHS = (l+ tan’ Ө) (1+sin Ө) (1— sin Ө) 
= (1+ tan’ 0) {(1 + sin Ө) (1— sin Ө)} 
= (l+ tan? 0) (1— sin? Ө) 
[> (a4b)(a- b) a! - 9] 


= (l+ tan? 0) (cos? Ө) 


M 


= sec 0cos!0 [^ 1+ tan? = sec? Ө] 





- L хсо8 0 = 1 = RHS 
cos Ө 





9. Prove the trigonometric identity 
(1+ cot? 8) (1— cos) (14-со80)-1 
Sol: 


LHS = (l+ cot? Ө) (1— cos) (1+ cos Ө) 


(1+ cot? Ө) (1— cos? Ө) 


- l-cos'0 -sin'O 


созес 0 sin? Ө 


and 1+ со Ө = созес?Ө 


зи 0 = 1 = RHS 
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Don 
10. Prove the trigonometric identity м Let AB be the tower. — 
tan?0— хи BC is the distance between the point and the foot of 
cos’ Ө : the tower. 
Sol: From the right triangle A ABC 
1 t 
LHS = tan'8— „_ AB 
cos’ Ө tan 30° = ВС 
= (ап? 0 зес?0 = - (ѕес? 0 – (ап? Ө) 1 АВ 
==] -RHS [> sec? 0 - tan? 021] 48 “зо 
11. A tower is 100 J3 metres high. Find the angle of АВ = 30 
elevation of its top from a point 100 metres away = 5 
from its foot. : 3х10 
501: " = WB 
Уз хз x10 "- 
aE = m 
43 


-. Height of the tower is 10 Vm 


100/3 m 


| 13. A kite is flying at a height of 60 m above the 
ground. The inclination of the string with the 
ground where its string is tied is 60°. Find the 


20 [ 
C 100 m ^ 


Let AB be the tower AC be the distance from the 








point to the foot of the tower. } 2n of the string. 
From the right triangle A CAB 1 А 
ВА 
tanü = — 
AC 60 m 
10045 
x 2 [] 
100 é В 
= 3 
Ө = tan (v3) Let AB be the height of the kite from the ground. 
AC is the length of the string. 
@ = 80 From the right triangle А ABC 
Angle of elevation is 60° AB 
12. The angle of elevation of the top of a tower from ший "АС 
a point on the ground, which is 30 m away from 45 60 
the foot of the tower is 30°, Find the height of — = — 
the tower. е ad 
1 2x60 
Sol: " AC = x 
Уз 
2х20х 58! х x5. 
^ з 
{ = 4043 т 
23 O i Length of the string = 40 з т 


с 30m B 








14. А tower stands vertically on the ground. From , 
a point on the ground which is 20 m away from : 
the foot of the tower, the angle of elevation of 
the top of the tower is found to be 60°. Find the | 
height of the tower. 


Sol: 
A 


ГА! 
© 


Let AB is the tower. 
In the right triangle А АВС 


20m 


228 

tan 60° = BC 

AB 

Ja 20 
АВ = 20 3m 


-. Height of the tower is 2043 m. 


15. A circus artist is climbing a 20 m long rope 
which is tightly stretched and tied from the top | 
of a vertical pole to the ground. Find the height 
of the pole if the angle made by the rope with the | 
ground level is 30°. Н 
Sol: 


A 





Let AB be the vertical height of the pole. 
AC be the length ofthe rope. 
From the right triangle AABC 


sin 30° = АС 


2 
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1 _ АВ 
2720 
20 
АВ = a" 10m 
-. Height of the pole = 10 m. 


| 16. The angle between the top of a building and a 


point 80 m away from the base on level ground is 
60°. How tall is the building? 





Sol : 
P — a 
60° 
с 80m B 
Let AB is the building 
ZDAC = ZACB = 609 
Tn right triangle ЛАВС 
AB 
tan 60° = ВС 
АВ 
е = 
АВ = 804/3 т 


Height of the building is 8043 т. 


17. From the top of the tower 30 m height a man 
is observing the base of a tree at an angle of 
depression measuring 30°. Find the distance 
between the tree and the tower. 

Sol: 


D 


30m 





C B 


Let AB = 30 mis the height of the 
tower. 
ZDAC = ZACB = 30° 
CB is the distance between the tree and the tower. 
From right triangle AABC 
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Don 
AB m Distance between the pond and top of the hill is ^ 
MAU" Eier АС = 150m. 
1 30 In right AABC 
"Um ze AB 
45 BC : sin 30° = Ло 
BC = 30/3 т 
1 _ АВ 
2. Distance between the tree and tower = 3043 т. 2 7 150 
18. The angle of depression of a vehicle on the : АВ = Дай 75 т 
ground from the top of a tower is 60°. If the 2 
vehicle is at a distance of 100 m away from the Height of the hill = 75 m. 
building, find the height of the tower. : 20. From the top of a fire tower, a forest ranger 
501: р À sees his partner on the ground at an angle of 
НЕЕ S (aaa, depression of 45°. If the tower is 45 feet in 
height, how far is the partner from the base of 
the tower? 
Sol: 
e 100m B 
Let AB is the tower. 
ZDAC = ZACB = 60° с 
Н В 
In right triangle ДАВС Let C be the position of the partner. 
: AB be the tower. 
tan 60° = 24 Н 
ВС ZDAC = ZACB = 45° 
J = ын In right triangle AACB 
100 
AB 
ре 22 
АВ = 1004/3 m i шиш аут 
-. Height of the tower = 1004/3 т. = 45 
3 BC 
19. Anu was flying a kite on a hill, but he dumped : ВС = 45ft 


his kite into the pond below. If the length of 
the string of his kite is 150 m and the angle of 


depression from his position to the kite is 30^ : BO MIT S ЕЯ 


then how high is the hill where he is standing? 
aie зе ассан 1. Prove the trigonometric identity 


ing 
QD... A sin 


-. The partner is 45 ft far from the base of the tower. 





= cosec Ө + cot 9 











1-со80 
501: 
Ins = sin 
7 1-cos0 
с B Н sin 1+соѕ Ө 
" 1 " x 
тэги — : ^ 1-cos0 1+cos@ 
ethe pond. ; x 
ZDAC = ZACB = 30° ! Вэ ТЭР”? sin? 6] 


1-со8:0 Е 
fo) 
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1 ii cos 0 Н 
= —— (l+cos0) = : 
sin® 510 sin® 
= соѕес 0--cotÜ = RHS 


2. Prove the trigonometric identity 
tanO--sinO secO+1 


tan@—sin® secO—1 


801: 


tan Ө + sin 
LHS 


Ш 


tan Ө – sin Ө 


зїп Ө 
— sin 
050 


=] зес 0 +1 


Е 1 = соме ЕНӘ 
sin Ө 2-1 
со: 





3. Prove the trigonometric identity 








cot8- tan 0 = ———— 
sin Ө cos Ө 
Sol: 
LHS = cot0- tan 
со80  sinO 
= sin0 cos@ 


cos? 0— sin? Ө 
sin 9 соз Ө 

2 2 
cos’ Ө – (1— cos? Ө) 
= = [vsin 0- 1- cos? 6] 

sin Ө cos 

cos! 6 - 1-- cos? 0 

sin 0 cos 0 
2cos'0-1 

япӨсовӨ 7 RES 
4. Prove the trigonometric identity 
2sin'0—1 

tan Ө — cot 0 = — — — 

sin Ө cos Ө 


Sol: 
LHS = tan0— cot0 





sinO  cos0 








со80  sinO 


sin? Ө – cos^ Ө 


5110 cos 
sin’ 0 — (1— sin? Ө) 

^ — sinOco0 -— 
sin'O-l-sin'O  2sin'0—1 


5. Prove the trigonometric identity 
sec’ Ө — sec^ Ө = tan O + tan* 0 
Sol: 

LHS = sec'0- ѕес Ө 


sec? 0 (sec? 0-1) 


(1+ tan? Ө) (1+ tan? Ө – 1) 
[ес 0 =1+ tan? 6] 


(1+ (ап? Ө) tan? 0 


tan 0 --tan'O = RHS 


6. Prove the trigonometric identity 





‚ 10050 

(созес Ө — cot 8)* = 
Solution: 1+соѕӨ 
LHS = (соѕес Ө — cot Ө)? 








1 cos Ө | 1- cos Ө ї 
Ыы (2 23 = Б) 
(1— cos Ө)? (1— cos Ө)? 
ИШЕ? = 1- cos’ 
(1— соз Ө) (1— cos Ө) 
Я (I-cos Ө) (1+ cos Ө) 
1- cos Ө 





= Trosg = RHS 


7. Prove the trigonometric identity 


1—sin8 
1+1 Ө 


501: 





—sec0—- tan8 


LHS = 
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(= sin®) (—sin8) ! “Їсозес Ө сог Ө) 


соѕес Ө — соїӨ = RHS 








1-9 (1-0) 


Ш 


(1— sin Ө)? 














10. Prove the trigonometric identity 
1-1? 8 cos8 cos 8 



































* = 2 5ес 0 
-sino 1-sinO 1+5іпӨ 
= mm 501: 
EN Н hs cos & cos 
- e] _ l-sin8 i 71-30 1+sin@ 
cos 0 соз i cos 0 (1+ sin Ө) + cos Ө (1— sin Ө) 
OI. AO сые лылө = HS Ei (1— sin 6) (+516) 
9 ө 
ын ын созӨ + cos Ө sin 9+ cos Ө — cos Ө sinO 
8. Prove the trigonometric identity = 1-я? Ө 
1-0 2 
= (sec 0 — tan Ө)? 2cos0 
I т Ө = 
cos Ө 
Sol: 2 
1-sin® 1-5т0 1-sin® i = = 25ес0 = RHS 
LHS = cos Ө 


Е Do the ттер identity 






= х 
l+sin@ 140 1-яа0 


(1- sin Ө)? = (1 — sin Ө)? 


jn. A bridge across a river makes an angle of 45° 
with the river bank. If the length of the bridge 


iQ 5 
1-sin 8 cos! 8 í across the river is 150 m; what is the width of 








1-10 1 шө | mene 
cos Ө = | cos@ соз@ 


(ес @ – (ап 0)’ = RHS 





501: 


= (соѕес Ө — cot Ө) 





Let BC be the width of the river. 


AC is the length of the bridge. 














1- cos 0 
1+ соѕӨ sin 45? 
1-со80 1-cos0 
x 1 

14-со80 1-сов0 7 
(1— cos Ө)? 

1—соѕ? Ө Ве 
(1— соѕӨ) 

зіп? Ө i 














sinO sin® 


From the right triangle CBA 


ac 
AC 
BC 


150 


150 


яд 
ыя = 7542 т 


| А ки” | ‘ 2 Width of the river is 7542 m. 
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12. An observer 1.5 m гай is 28.5 away from a tower. ' Let BC is the tower. 
The angle of elevation of the top of the tower CD is the water tank. 
from her eyes is 45? what is the height of the In right triangle А ABD 
tower? 
Sol: i tan 45° = BD 
A аз = АВ 
Н BC+CD 
17774 
BC+CD = 40m (1) 
In the right triangle AABC 
р, BC 
24 Le tan 30° = 2 
б B 1 _ BC 
Let AB is the tower. КЕ 40 
CD is the observer of height 1.5m. BC = 40 "i 
CB is the Distance between the observer and tower. | Уз 
From the right triangle AAED ВС = 23.1 m. 
AE Substituting BC = 23.1 m in (1) 
tan 45° = — : 
рЕ ' 23.1 +CD = 40 
AE i CD = 40- 23.1 
M 28.5 l = 169 т. 
АЕ = 285m 4 ^. Height of the tower = 23.1 m. 
АВ = АЕ + BE -- Depth of thetank = 16.9 m. 
= AE* DC 14. As observed from the top of a 75 m high 
= (28.5 + 1.5) т = 30m lighthouse from the sea level, the angles of 
7. Height of the tower is 30 m. f depression of two ships are 30° and 45°. If one 


ship is exactly behind the other on the same side 


13. Fi int on th d 40 ay from thi 
в ры of the light house find the distance between the 


foot of a tower, the angle of elevation of the top 





of the tower is 30". The angle of elevation of the d 
top of the water tank on the tower is 45°. Find нэн 
(1) The height of the tower and 
(ii) The depth of the tank. 
Sol: 
D 
Let C and D be the ships. 
C In right triangle AABC 
AB 
— = tan 45° 
АС 


АС 


Le ri B oli 
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АС = 75m 
In right triangle AABD 
AB 
tan 30° = —— 
AD 
1.25 
3 Ар 
Ар = 7543 
~ CD = Ар -АС 
= 754/3 -75 = 7543-1) 
= 75 [1.732 - 1] 


75 х 0.732 = 54.9 т 
-. Distance between ships is 54.9 m. 

15. A straight highway leads to the foot of a tower. 
A man standing at the top of the tower observes 
а car at an angle of depression of 30°, which is 
approaching the foot of the tower with a uniform 


H From (1) and (2) 





Don 
AC 
AD = 222 
бева 
АС = /Зх/ЗхА = 3AD 
CD = AC- AD 
= 3AD-AD = 2AD 


Since the distance 2AD is covered in 6 second, the 
distance AD will be covered in 6/2 — 3 seconds. 


В ГУ. Long Answer Questions 


1. If tan’ 0=1- ^ prove that 


sec 0 + tan? Ө cosec Ө = (2—a’) - 


юш» 


Sol: 


LHS 


speed six seconds later, the angle of depression ; 


of the car is found to be 60^. Find the time taken 


by the car to reach the foot of the tower from this | 


point. 
Sol: 





с 


р А 


Let АВ be the height of the tower C and D be the 
two position of the car. 


In right AABD , we have, 


AB = tan 609 

AD 

AB _ VB 

AD 

АВ = 45 AD wD) 

In right triangle AABC 

АВ = tan 30° 

AC 

BB . dl. 

AC Уз H 
AC ! 

АВ = ЛД =) 


4 Улан peas 


sec Ө + tan’ Ө cosec Ө 


sec Ө + tan’ Ө соѕес "| 








зес 
зес Ө 
[~ Multiplying and dividing by sec Ө] 
le + tan’ Ө cosec Ө 
os 8 
зєсӨ 
P 
cos Ө 
1+ tan? Ө cos Ө. cosec 0 
аб соѕ Ө 
ии 
сов0 
(1+ (ап? Ө соѕес Ө ѕесӨ соѕӨ 
run deri 
cos 0 1 
ө 
sec | +tan’ 0 =] 
їп Ө 
sec Ө (1+ (ап? 0 сог0) 





1 
tan Ө 
1+ tan^ 0 (1+1їап?Ө) 


i 
(1+tan? 0)? (1+tan? Ө) 

3 3 
(14 tanto? = (140-25) 

3 3 
(н4-ар = @-а?)? = mus 





T 








2. № асозӨ+Ьзїп n and asin0—bcos0— n. ; 
prove that а? + b? = m? + п?. 
501: 
Given acosÓ-bsinü = m 


asin0— b cosO 


Ш 
5 


m? + п? 

= (acos@+bsin Ө)? + (а sin Ө —bcos Ө)? 

= а? сов'0 +02 sin 0- absin Ө cos O+ a° sin’ 0 +b? cos! 0 
—ab sin Ө cos 8 

= a^ (sin! 0 +cos* Ө) + b^ (sin! Ө + соз* Ө) 

= a+b? = LHS 


3. If соѕес Ө – ѕіпӨ = mand зес0- соз0 = п, 


prove that (n^n)! +(mn’)? = 1. 





Sol: 
Given соѕес Ó—sinO = m 
ав = 
зїп Ө pe 
1-sin' Ө 
ТОР eg 
sin® 
cos’ 0 
=m 
зїп Ө 


Also sec0—cos0 = n 











-со80 = 
cos 0 » 
1- cos! 8 
сө ^^ 
sin’ 0 _ 
сө ^" 
LHS = (т?п)?? + (mn2)?3 
2 2 
с05'0 ѕіп?Ө \> |со8 0 яд 908 
- х - х 
sin'O с0з0 sinO со’0 


2 2 
= (cos! 0) + (sin? 8)? 
= cos'O0-sin' 0 

RHS 


4. If tan A = n tan B and sin А = m sin B, Prove : 


2 
т -1 


=1= 





Sol: Given tanA = 


—tanB = 


1 
> = 
tan В 





=> со В 


и 


Also sinA = msinB 
—sinB = 


1 
> = 


sin В 





= созес В = 
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ntanB 
1 
—tan A 
n 


n 
tan А 





n 
tan А 





40) 


1 
—sin A 
m 

m 





sinA 


m 





(2) 


sinA 


We know that созес? Ө – cot^0 = 1 














Now  cosec? В-со?В = 
т? NER 
sinA tan’ A 
‚ COSA 
жи үн inl 7 
sin A sin А 
m'—n соѕ A 
sin’ А 
— 12 со? А = 
т? = 





со? А = 


1 


1 


sin? A 
sin? A + n?co’? A 


= 1- cos? А +n?cos? А 


п?соз?А - cos? A 
(n? - 1) cos? A 


cos’A 


m -1 
”-1 





5. A tree is broken by the wind. the top struck the 


ground at an angle of 30° and at a distance of ||. 
30 m from the root. Find the whole height 


of the tree. 
Sol: 


Let AC be the tree. 


BD be the broken part of the tree. 


D - BC 
In the right triangle A ABD 


D 30m 


АВ 
AD 
AB 


30 


tan 30* 


Ш 


Б al- 


Also In А ABD 
AD 
BD 


45,3 


2 вр 
2x30 б 
BD = ——m=% 
5 7g 
-. Height of the tree = АВ + BC 
= АВ+ BD 
30 60 
нЕ 
Зз у 
30 +60 90 
ЖЕУ ЖО 
weeds в 
v3 


2 Height of the tree = 30 УЗ m. 


сов 30° 


Ш 


“Ж 





6. The shadow of a vertical tower on level ground 
increases by 10 m, when the altitude of the sun 


changes from angle of elevation 45? to 30°, Find | 


the height of the tower, correct to one place of 
decimal (V3 = 1.732) 


Sol: 
B 
255 а п 
D ш С А 


Let АВ is the tower. 


AC and AD are shadows when the angle of elevation 
of the sun are 45? and 30? respectively. 


CD = 10ш 

In А САВ 
" AB 
tan45? = АС 


= T m ft 
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АВ! 
1= ас 
АС = АВ 40) 
In the right triangle АРАВ 
вы; АЁ 
tan 30° = AD 
ЕЯ АВ АВ 
43 7 AC+CD ^ AC«10 
AC+10 = ABYV3 ..(2) 
Using(1) AC+10 = ЗАС 
УЗ AC- AC = 10 
(/3-1)Ас = 10 
10 
ud 7! 
RED NES 
"45-31 341 
10(V/3 +1) 
Ш ЕД 
(уз +1) 
s-z = 5(Уз +1) 


5 (1.73241) = 13.65m 
7. Height of the tower = 13.65 m. 


| 7. As observed from the top of a light house 100 m 


high above sea level, the angle of depression of 
a ship sailing directly towards it, changes from 
30° to 60°. Determine the distances travelled 
by the ship during the period of observation 
[v3 = 1.732] 
Sol: 

рамок E А 


100 m 





ZS [в 
D e 
Let A represents the position of the observer 
AB - 100 


{ Уу 
403. 
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In right triangle AABC 


tan 60° = АВ 
ВС 
100 
№ = вс 
ВС = 100 
43 
10043 
шин 
100 x 1.732 
= COT = 57.73 т 
In right triangle AABD 
AB 1 
вр = tan 30° = ИЛ 
1 _ 100 
М в 
BD = 3х 100 


1.732 x 100 = 173.2 
-. Distance travelled CD. = BD - BC 
= 173.2 - 57.73 = 115447 пы 





8. From the top of a building 60 m high, їе: 
angles of depression of the top and bottom of a 
vertical lamp post are observed to be 30? and 60° 
respectively. Find (i) The horizontal distance : 
between the building and the lamp post. (ii) The 
height of the lamp post (/3 = 1.732) 





B c 
Let CE be the building and AB be the lamp post 
СЕ = 60m 
In right ABCE 
CE = ав 60° 
ВС 


E 





60 
48 = e 
BC = 5) 
(S45 
= 6045 _ 60/3 
Уз хуз 3 
ВС = 203 т 0) 
In right triangle ДАРЕ 
tan 30° DE 
а = — 
" AD 
E ou B. 
45 2043 
[From (1) and BC = DE] 
ра = 2558 Loos 
43 
Height of the lamp post = AB = CD 
= CE-DE 


= 60m-20m = 40m 
Distance between the lamp post and building 
2043 т 
20 x 1.732 m 
34.64 m. 


9. A pole 5 m high is fixed on the top of a tower. 
The angle of elevation of the top of the pole 
observed from a point A on the ground is 60° and 
the angle of depression of the point A from the 
top of the tower is 45°. Find the height of the 
tower. 

501: 


Pole С 


a 


m 
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In the figure, let BC be the tower and CD be the pole. * 


Let BC = ‘x’ mand AB = ‘ym 
In right AABC 








ва = tan 45° = 1 
АВ 
ВС = АВ 
у=х ==) 
In right AABD 
BD 
— = tan60? = 45 
AB 
х+5 248 
x 
у = х+5 
хз =х+5 [vx- y from (1)] 
V3x-x = 5 
(/3-1)х = 5 
P 
ag) AT 
5. ЕД 
«4821 4541 
568+ 
(03-21 
_ 50173244) 
2 


= 5272) = 6.83 т 


-. Height of the tower is 6.83 m. 


10. From a point 100 m above a lake the angle of 
elevation of a stationary helicopter is 30? and 
the angle of depression of reflection of the 
helicopter in the lake is 60°. Find the height of 
the helicopter, 

Sol: 

















In the figure A is the stationary helicopter F is its ~~~ 
reflection in the lake. 
In right A AED 
tan 30° = ЭН 
рЕ 
1 АЕ 
tan 30° = — = — 
an "^ DE 
d 2 х-100 
\ y 
= (x-100)45 (D 
In right ADEF 
tan 60° = ЕЕ 
DE 
х+100 — 
y 45 
у = х+100 
(x +100) 2 
р 45 (2) 
From (1) and (2) we have 
х+100 Е 43(х-100) 
43 
УЗхч3 (x=100) = x% 100 
3 (х- 100) = х+ 100 
3x -300-х- 100 = 0 
2x = 400 
x = 200 


7. Height of the helicopter = 200 m. 





11. A man standing on the deck of a ship, which is 
10 m above water level. He observes the angle 
of elevation of the top of a hill as 60° and the 
angle of depression of the base of the hill as 30°. 
Calculate the distance of the hill from the ship 


and the height of the hill. 
501: 
р 
h 
609 
A а) Е 
= х > 
30° 
10m 10m 





B <— x— 
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Don 
— Let CD be the hill and the man is in A. : 1 10 
ZEAD = 60°; ZBCA = 30° 45 = «л 
In AAED х= 10/3 + (2) 
tan gor = РЁ 
= FA From (1) and (2) h = {3 (104/3) 
$ tas 1043 ш(1) 
== = 10х3 = 30 
CD = СЕ+ ED 
в = Bx ша = 10+30 
In ДАВС Е 
АВ = 40m 
tan 30° = ЭС Distance of the hill from the ship is 10,/3 m 


Height of the hill = 40 т 


= 











MENSURATION 


MIND MAP 








1 @ Surface area refers the term ‘Total surface area’ | 
® Usen- = unless stated 
! @ C.S.A of a right circular cylinder = Олий за. units. i 
à @ T.S.A of aright circular cylinder = 2ar(h +r) sq. units | 
| @ С.5.А of a hollow cylinder = 2n(R+r)h sq. units i 
: f$ Т.5.А of a hollow cylinder =  2n(R-r)(R- r4 h) sq. units i 
i f£ C.S.A of a right circular cone = ли sq. units i 
| Ф TS.Aof a cone = (+r) sq. units 
! Ф С.5.А of a hemisphere =  2nr sq. units i 
| f£ Т.ЅА of a hemisphere = Зп? sq. units | 
| f£ С.5.А of a hollow hemisphere = 27 (R° +r’) sq. units 
i @ Т.5.А of a hollow hemisphere = п(ЗВ?+г) sq. units ! 
: 1 
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Ш Worked Examples ! Area covered in one revolution = curved surface 





area of the cylinder 
2nrh square units 


Ш 


А cylindrical drum has a height of 20 cm and 
base radius of 14 cm. Find its curved surface 
area and the total surface area. 


1 


22 
= шаг цоо -264 


Sol: Given that, | Area covered in 1 revolution = 26.4 m? 
height of the cylinderh = 20 cm; Н Therefore, Area covered іп 8 revolutions 

radiusr = 14cm | = 8х 26.4 = 211.2 т? 
Now, ! 


C.S.A of the cylinder = 2nrh square units i If one litre of paint covers 10 т>, how many 






2 H litres of paint is required to paint the internal 
C.S.A of the cylinder = 2х 7 х14х20 i and external surface areas of a cylindrical 
=2x22x2x20 ! tunnel whose thickness is 2 m, internal radius is 
= 1760 ст? | 6 mand height is 25 m? 
T.S.A. of the cylinder = 2nr(h + г) sq. units | 501: 
= 2x2 x14xQ20+14) | 
22 ! 
= 2x = х14х 34 
= 2992 cm? 
Therefore, C.S.A. = 1760 cm? 
and T.S.A. = 2992 cm? ! 
The curved surface area of a right circular. ! Given that, height (В) = 25.m; thickness = 2 m. 
cylinder of height 14 ст is 88 cm’. Find the q internal radius (т) = 6 m 
diameter of the cylinder. ! Now, external radius (В) =6+2=8 т 
501: 1 C.S.A of cylindrical tunnel 
Given that, C.S.A of the cylinder = 88 sq. cm j = C.S.A of hollow cylinder 
= 2nrh = 88 H C.S.A of the hollow cylinder 


22 = 2л (R + r) h square units 
= 2x xr М = 88 (givenh = 14 ст) лс 


-2x2 @+6)x25 





88x7 d 
r= = | 
22х14 1 Hence, C.S.A. of the cylinder tunnel = 2200 m? 
= 2r=2cm ! Area covered by опе litre of paint = 10 m? 
Therefore, diameter = 2 cm. ! Therefore, No. of litres required to paint the 
A garden roller whose length is 3 m long and | tunnel = = = 220 litres. 


whose diameter is 2.8 m isrolledtolevela garden. | 
How much area will it cover in 8 revolutions? 
Sol: 


2.220 litres of paint is needed to paint the tunnel. 


| The radius ofa conical tent is 7 m and the height 

! is 24 m. Calculate the length of the canvas used 
to make the tent if the width of the rectangular 
canvas is 4 m? 


Sol: 
Let r and h be the radius and height of the cone 
respectively. 
. 7 Given that, 
Given that, diameter = 2г = 2.8 тапі | radius (г) = 7 m, height (h) = 24 т 
height = 3m ! i. 
radius г= 14т i Hente, жа qaa 


С 
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- 49 + 576 
l = 4625 =25m 


C.S.A of the conical tent = x! sq. units 


22 
Area of the canvas = v 7x25 2550m* 


Area of canvas 
Now, length of the canvas = ——— — — — 
Width 
550 


= — =137.5 т 
4 


Therefore, the length of the canvas = 137.5 m. 


If the total surface area of a cone of radius 7 cm 
is 704 cm? then find its slant height. 
Sol : 
Given that, Radius г = 7 cm 
Now, total surface area of the cone = nr (l+ г) 


square units 
Т5.А = 704 cm? 
22 
= 704.547 T prs 
> 32 =1+7= 1=25ст 


"Therefore, slant height of the cone = 25 cm. 

Froma solid cylinder whose height is 2.4 cm and 
diameter 1.4 cm, a conical cavity of the same 
height and base is hollowed out (Fig). Find the 
total surface area of the remaining solid. 


501: | i 


I—1.4 cm— 
Let h and r be the height and radius of the cone 
and cylinder respectively. 
Let / be the slant height of the cone. 
Given that, h = 2.4 cm and d = 1.4 ст 


> т =0.7 ст 
Here, T.S.A of the remaining solid 
= C.S.A ofthe cylinder + C.S.A of the cone + 
area of the bottom. 





=2nrh + nrl + п!" sq, units 


Now, 12e +h = [0.49 + 5.76 
4625 =2.5 ст 


1 =2.5 ст 
Area of the remaining solid 


=2л + nrl + nr? sq. units 
-2nr(h-l4r) 


22 


=> x07 x [2x 24) +25 +07] 


-17.6 m? 
"Therefore, T.S.A of the remaining solid is 17.6 m?. 


Find the diameter of a sphere whose surface 
area is 154 т>. 
501: 
Let r be the radius of the sphere. 
Given that, surface area of sphere = 154 m? 


4nr = 154 
E LER ake = 154 
7 

=. D nf 1.7. 
4 22 
=> r= 49 > = 
4 2 
Therefore, diameter = 2г=7 m. 


The radius of a spherical balloon increases from 
12cm to 16 cmasair being pumped into it. Find 
the ratio of the surface area of the balloons in 
the two cases. 


Sol: 
Let 5 and t; be the radii of the balloons. 
Given that, Я = 12 = 3 

n 16 4 


Now, ratio of C.S.A of balloons 


н 
-441- - 
-2-0)-0)- 


Therefore, ratio of C.S.A of balloons is 9 : 16. 


Ann 


2 
4nr; 


If the base area of a hemispherical solid is 


1386 sq. metres then find its total surface area. 
Sol: 
Let r be the radius of the hemisphere. 


ГЭ 
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Given that, base area = mr” = 1386 sq.m = Anr? : 2nrh : nrl, 


2 } 
Т5.А = 3nr sq.m d= Ре = hr = V2r units) 


3 x 1386 = 4158 m? 


Ш 


Therefore, Т.5.А of the hemispherical solid is } =4:2: 2 = 22:42: 
2 
Aon. The slant height of a frustum of a cone is 5 cm 
The internal and external radii of a hollow : and the radii of its ends are 4 cm and 1 cm. Find 

hemispherical shell are3 m and 5 m respectively. its curved surface area. 

Find the Т.5.А and C.S.A of the shell. Sol: 

Sol: Е Let /, В and r be the slant height, top radius апа 
Ев bottom radius of the frustum. 
Е Given that, |= 5cm, R=4cm, г= 1 ст 


Now, C.S,A of the frustum 
= m(R-r) sq. units 


22 
= х(4+1)х5 
5 (4+1 


1 


550 
E 

Let the internal and external radii of the Therefore, C.S.A = 78.57 cm? 
hemispherical shell be r and R respectively. pem 
Given that, R=5m,r=3m ! An industrial metallic bucket is in the shape of 
C.S.A of the shell = 2r (R2/+ r°) sq. units i the frustum of a right circular cone whose top 

2 Н and bottom diameters are 10 т and 4 т and 
= 2x T х (25+9) = 213.71 m? Н whose height is 4 m. Find the curved and total 


И ., surface area of the bucket. 
Т.5. А of the shell= t(3R" +r”) sq. units 


2 05+9) = 264m? 
"Therefore, С.3.А= 213.71 т? and Т.5.А = 264 m°. | 


A sphere, a cylinder and a cone (Figure) are of 
the same radius, where as cone and cylinder are 
of same height. Find the ratio of their curved 
surface areas. 





=— 4m ———4 


Sol: 

Let h, ], R and r be the height, slant height, 
outer radius and inner radius of the frustum. 
Given that, diameter of the top = 10 m; 
Radius of the top В = 5 m. 

Diameter of the bottom = 4 m; 

Radius of the bottom г = 2 m, Height h = 4m 


Now, 1= ү? 06-0) 
= Ме «6-2 
Sall | 1 Jie + = /25 =5m 


Required Ratio = C.S.A of the sphere : C.S.A of Here, С.5.А = n(R + г)/ sq. units 
the cylinder : C.S.A of the cone $ 


аг 


2) 
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22 
= 7 6+2) х5 = 110m? 


TS.A = n (R & r) l+ rR? + ли? sq. units 


ы 216+25+25+4] 


1408 
= 201.14 m? 


Therefore, С.5.А= 110 m? and T.S.A = 201.14 nv. 


rogress Check 


1. Right circular cylinder is a solid obtained by 
revolving — — about 
П Rectangle, one of its sides as axis. 





2, In a right circular снедае the axis is 0 
= diameter. 
Е Perpendicular. 
3. The difference wars the C, s. A and L,S.A of a į 





right circular cylinder is à 
ПЕ 2л/* i.e., area of two circles. 





radius and height is the area of its base. 





2 times. 

5. Right circular cone is a solid obtained by: 
revolving about 
right angled triangle, one of its sides 
containing right angle 


to 


The C.S.A of a right circular cylinder of equal |— — 





In a right circular cone the axis is 
diameter. 
Perpendicular 


7. The difference between the C.S.A and T.S.A of a | 


cone is . 
пг? i.e., area of base 


8. When a sector of a circle is transformed to form : 


a cone, then match the conversions taking place: 
between the sector and the cone. 











r Cone 
Radius Circumference of the base 
Area Slant height 
Arc length Curved surface area 














to the ; 


| ($ Thinking Corner 


ша 





Radius Slant height 

















Area | Curved surface area 
Arc length | Circumference of the base 
9. Every section of a sphere by a plane is a 
circle. 
: 10. The centre of a great circle is at the of the 
sphere. 
diameter. 


11. The difference between the T.S.A and C.S.A of 
hemisphere is . 


ТҮЛЖ aD їе. area of circle. 


12. The ratio of surface area of a sphere and C.S.A 
of hemisphere is » 


WME 3:2 


13. АВ section of the sphere by a ааг through any of 
its аве сш ism 25 


аген. 


14. The portion of a right cile cone intersected 
between two parallel planes is . 
Frustum of a cone. 


15. How many frustums can a right circular cone 
have? 


Only one. 








1. When ‘h’ coins each of radius ‘r’ units and 
thickness 1 unit is stacked one upon the other, 
what would be the solid object you get? Also find 
its C.S.A. 

‘The solid is a cylinder 


radius = r 
height = hx 1=h 
CS.A 2nrh sq. units 





2. When ies radius of a cylinder is double its 
height, find the relation between its C.S.A and 
base area. 
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1 2 
Radius is double the height г = 2h ! Surface Area= 4n? = 4x Г х (6378) 
CSA = mh as 2n (2h)h | _ 3579741792 
Base area = 4m? as л(21) i 


y 
С.5.А = Вазе агеа 511391684.571 sq. km 


Ш 


3. Two circular cylinders are formed by rolling two | 
rectangular aluminium sheets each of dimensions | 10. Shall we get а hemisphere when a sphere is cut 
12 m length and 5 m breadth, one by rolling along : along the small circle? 
its length and the other along its width. Find the | No, it is not possible to get the hemisphere, 








ratio of their curved surface areas. 1 when a sphere is cut along the small circle. 
mu = f Е r 
;- 08 | 11. Т.$.А of a hemisphere is equal to how many 
ratio of curved 2nr(12 12 ! : ә 
= ao = 22 -12:5 ! times the area of its base? 
surface areas 2nr(5) 5 i 3 times 
4. Give practical example of solid cone. | 12. How many hemispheres can be obtained from a 
Ice cream Cone | — given sphere? 
5. Find surface area of a cone in terms of its radius | 2 hemispheres. 
when height is equal to radius, | 13. Give two real life examples for a frustum of a 
! сопе. 
hz Ї 





Bucket, Table lamp. 


nh : г 


114. Can a hemisphere be considered as a frustum of 
Surface Area = nr (L+ r) } a sphere? 


лт (v2r + r) | ТЕ No. 


= mr (v2 + 1) 
№ Exercise 7.1 


6. Compare the above surface area with the area of 











the base of the cone. | 1. The radius and height of a cylinder are in the ratio 
| 5 : 7 and its curved surface area is 5500 sq.cm. 
— Баке m ! Find Из radius and height. 
Surface area of the cone obtained in (5) 1 Sol: 
- (2 + 1) т? = (v2 P 1) times more | Given that radius and height of a cylinder are in 
= 4 the ratio 5:7 
7. Find the value of the radius of a sphere whose | "E „м 7r 
surface area is 36 л square units. ! d Гэ 27 БЕ 5 
| Curved surface area = 5500 sq. cm 


Surface area = 36 л | 2лтһ = 5500 





ån? = 36x > 2=9 > г=3 22 7r 
=> 2x—xrx— = 5500 
Е | y 5 
8. How many great circles can a sphere have? i 5500 х 5 
Two circles Н = в = 
1 2х22 
9. Find the surface area of the earth whose diameter | > п = 625 > г=25 
is 12756 kms. | 705) 
| : n- 280. 
Diameter of earth = 12756 kms Н 5 


radius = 25 cm, height = 35 ст 
Radius r= E = 6378 kms 


2 
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2. A solid iron cylinder has total surface area of : 
1848 sq. m. Its curved surface area is five - sixth : 
of its total surface area. Find the radius and 


height of the iron cylinder. 
Sol: 
Given total surface area of cylinder 
= 1848 sq. m 
ie, 2nr (hr) = 1848 
5 
It is given that C.S.A = 5 (T.S.A) 
С.5.А = Зава) = 1540 
5 
CS.A = А (Т.5.А) 
5 
> 2nrh = © Qnr (h + r)) 
> В = 5 
we have C.S.A = 1540 
2nrh = 1540 


2x ких = 1540 





1540х7 
M us © 
ke7 

~ h =5r=5(7)=35 


radius = 7 m, height = 35 т 


3. The external radius and the length of a hallow | 
wooden log are 16 cm and 13 cm respectively. If | 
its thickness is 4 cm then find its T.S.A. | 


501: 
External radius of hollow cylinder R = 16 cm 
length h = 13cm 
Thickness R-r = 4 
=> 16-г = 4 
т = 12cm 
Total surface area 21 
of hollow uie] цан эх Lm PO unite | 


22 
шиг x (16 + 12) (4+ 13) | 


22 
2x * 28x17 
= 2992 $4. ст 
4. A right angled triangle РОК where ZQ = 90° is : 
rotated about QR and РО. If ОК = 16 cm and 


PR = 20 cm, compare the curved surface areas of | 
the right circular cones so formed by the triangle. : 





Sol: 
Right triangle РОВ, right angled at О and 
PR= 20cm, QR= 16cm 


PQ? = PR?- QR? 
= (20)? - (16)? 
400 - 256 = 144 


Ш 


PQ = 12cm 





When right triangle PQR, rotates about QR, a 
right circular cone is formed with 

РО = 12 cm as base radius and PR = 20 cm as 
slant height. 

C.S.A of the Cone = лгі sq. units 


22 
zx х 12 x 20 = 754.29 ст? 


When right triangle POR, rotates about PQ, a 
right circular cone is formed with 

QR = 16 cm as base radius and PR = 20 cm as 
slant height. 





C.S.A of the Cone = 7t] sq.units 
22 
= — х16х20 
7 


1005.71 cm? 
Hence, С.5.А of the cone when rotates about РО is 
larger. 


5. 4 persons live in a conical tent whose slant height 


is 19 cm. If each person requires 22 cm? of the 
floor area, then find the height of the tent. 
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501: 7 7. The ratio of the radii of two right circular cones 
i of same height is 1 : 3. Find the ratio of their 
19c i curved surface area when the height of each cone 
i is 3 times the radius of the smaller cone. 
—[— } 501: 
м 7 Н Let the radii of two cones be r, and г, and heights 
Each person requires 22 cm? of floor area. Н beh,andh, 
^ Required base area = 22 x 4= 88 cm? | Given ratio of their radii = 
> nr = 88 1 т, 
1 > рам 
88х7 Пээ ш 8 
тә ý and h, = 3r, h, = 3r, 
p= сш ГУ r, is the radius of smaller cone] 
slant height = 19 cm Slant heights L= Vite 


height of the tent,h = ү? =F | = 49d * КН = Ло n 
= (sy - (o7) | у = Wate 
= 361-28 = 4330 = 1825 ет | =? +94) = 18 = 3V2 5, 


~. Height of the tent = 18.25 cm. j Ratio of curved surface areas 
7 PETE S eee ET z x 227 CSA of I cone 
6. А girl wishes to prepare birthday caps in the form | == 
of right circular cones for her birthday party, | CSA of II cone 
using a sheet of paper whose area is 5720 cm’, | mr | „(о i) 
how many caps can be made with radius 5 сш! = ——— = —— = 
and height 12 cm? ! mr, |, (3) (2 i) 


501: ; Jo 450225 





“6077-9009 








13 ст 
Ratio of CS.A= 5:9 
Бэс | 8. The radius of a sphere increases by 25%. Find 
ЗИ... | the percentage increase in its surface area. 
Area of the paper = 5720 cm? ! 501: 
Given radius of birthday capr = 5 ст д Let the radius of the sphere be ‘r’ cm 
heightofbirthday cap В = 12cm | Surfacearea = 4rr? 
^ slant height I = iar : when radius is increased Бу 25%, then new 
Н diameter = г+ 25% ofr 
"Е : 
= 2+5 214445 | 25r 5r 
j egg ыг 
= X169 =13cm | 100 4 
CSA of conical сар = zr! sq. units : Surface area of new sphere 
22 1430 | Sry 
= — х5х13= —— | = 47| — 
7 7 i 4 
2 Number of birthday caps 1 25/2 
Area оў paper sheet = 4л ( 16 ) 
CSA of conical сар | 25 пе? 
5720 | E 
= —— X7 =28 caps 1 4 
1430 : 


2 
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2 ' 10. Thefrustumshapedouterportionofthetablelamp 
Increase in surface area — = 4пт? has to be painted including the top part. Find the 
à 5 totalcostof painting thelampif the cost of painting 
„ Don 1 sq.cm 15$ 2. 
4 6cm 
= 
9лг? T 
4 8cm 
“+ Percentage increase in surface area | 
2 : 
= nr 14 100% 12 ст 
4nr 
aS % = 56.2596 
юм ажил Sol: 
1 From the figure г = бет 


9. The internal and external diameters of a hollow 
k А В = 1 
hemispherical vessel аге 20 cm and 28 cm: kei 

respectively. Find the cost to paint the vessel all 


over at X 0.14 per cm. l= үе +(R-r)* 
501: { ; — 
Internal diameter = 20 cm 248 + (12-6) 


2 ст 
ст 








External diameter = 28 cm | 
Internal radius = 10cm = ши 
External radius = 14cm : = X100 = 10 ст 
Total surface area = x (3R? + r^) sq. units } Area to be painted = C.S.A + area of top circular 
22 2 2 region 
= — (3(14)° -00)) 
Я = (К à DI + nr? 
22 22 22 
= — [588 + 100] = 24 (1246) (10) + — (6 
7 7 (12+6) (10) + 7 (6) 
22 22 22 
= 7. x688 = = (80) + = (36 
7 | = 5 (180) 7 (36) 
15136 
= 7 ст = Bm (180 + 36) 
Cost of painting per sq. ст = & 0.14 7 
15136 = 2 016) 2752 = 678.86 
<. Total cost = X 0.14 7 7 : 
Cost of painting рег sq. ст =%2 
= 5302.72 MU ee у" 


+ Total cost = 678.86 x 2 =$ 1357.72 
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Volume refers to the amount of space occupied by an object. The volume is measured in cubic units. 
© Volume of a cylinder = лир cu. units. 
Volume of a hollow cylinder = m(R!- r))h cu. units 


e 
@ Volume of a cone i ти? cu. units 
e 


Volume of a sphere 5 nr’ cu. units 


4 





@ Volume of a hollow sphere з gm (87-97) cu. units 

@ Volume of a solid hemisphere = 2 тг? cu. units 

@ Volume of a hollow hemisphere = 2 п (R? —r°) cu. units 

nh : 

© Volume of a frustum Pa (Rè + Rr +r°) cu. units 

ен е В-ДИ. EE Ш um umm , 
7 

Bi Worked Examples Diameter = 7m Radius = т 
ЕЛЫ 22 эн аса ха height is Volume ofthe tank = лг? cu. units 

m апа whose base area is 250 m^. 

Sol: 1078 = 2a UU 
7 2 2 


Let г and В be the radius and height of the 
cylinder respectively. 


Given that, height = 2 m, base area = 250 m? 


Therefore, height of the tank h = 28 m. 


Find the volume of the iron used to make a 
hollow cylinder of height 9 cm and whose 
internal and external radii are 21 cm and 28 cm 





Now, volume of a cylinder = z^] cu. units 
= base area x h 


сойо Sp ERA respectively. 
т 501: 
Therefore, volume of the cylinder = 500 m°. Let r, R and h be the internal radius, external 
di id height of the holl lind 
The volume of a cylindrical water tank is sun uA LE QM цана 
^f ч r mr respectively. 
1.078 x 10° litres. If the diameter of the tank is : 
7m Büd lis licisht Given that, r =21ст, r-28cm, h-9cm 
Ёо P Now, volume of hollow cylinder 
5 3,2 В 
Let r and В be the radius and height of the = л(К го cu units 
cylinder respectively. .2 (28? -28)x9 
Given that, 7 
volume ofthe tank= 1.078 x 105 = 1078000 litre 22 
= 25 (784— 441) x 9 = 9702 
= 1078 m? 1 
(since 1 litre = ux m): Therefore, volume of iron used = 9402 cm’. 


г 


416 
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For the cylinders А and B (Figure), .. Volume of cylinder А 808.5 
(i) Find out the cylinder whose volume is Gi) 
greater? 





„1% 
3 
! Therefore, ratio of the volumes of cylinders A 
(ii) Verify whether the cylinder with greater andBis1:3. 

volume has greater total surface area. 


Volume of cylinder B 7 2425.5 





The volume of a solid right circular cone is 
11088 cm’. If its height is 24 cm then find the 





(iii) Find the ratios of the volumes of the 








Sol «айна жаши. } radius of the cone. 
` 7cm Н Sol: 
Let r and h be the radius and height of the cone 
respectively. 
Given that, volume of the cone = 11088 cm? 
> Тан = 11088 
Е 
5 
a = 1,2223 = 11088 
» y 
> г = 441 
Therefore, radius of the cone г = 21 cm. 
Cylinder A The ratio of the volumes of two cones is 2 : 3. 
-——_ 21 cm 4 ; Find the ratio of their radii if the height of 
second cone is double the height of the first. 
Sol: 
Е Let r, and h; be the radius and height of the 
ы cone-T and let r, and В, be the radius and height 
of the cone-II. 
Voli f th E 9 
Given h,= 2h, and Nolumerof Meine T => 
Cylinder B Volume of thecone П 3 
(i) Volume of Cylinder= лг! Cu. units 1 nr?h, 
цо 
| 2 7 7 E 3 32 
Volume of Cylinder А = Bae” 21 1 wy S 
= 808.5 ст? 3 
2 
| 2 2 21 nh 2 
Volume of Cylinder В = а = 0 2h ^ 3 
= 2425.5 cm? 2 


E 
E 451 
в 3 





‘Therefore, volume of cylinder B is greater than 
volume of cylinder A. 
Gi) Т.А of cylinder = 2mr(h-) sq. units Therefore, ratio of their radii = 2:3 


Т.$.А of Cylinder A= 2x 22 х 7 x (21+3.5) The volume of a solid hemisphere is 29106 cm’. 
7 2 Another hemisphere whose volume is two-third 


= 539 cm? ! ofthe above is carved out. Find the radius ofthe 
22 21 : new hemisphere. 
T.S.A of Cylinder B = 2* 7 ш ES x (7 + 10.5) Sol: 
zs iias Н Let r be the radius ofthe hemisphere. 
Hence verified that Cylinder B with greater Given that, 
volume has a greater surface area. volume of the hemisphere = 29106 cm? 


- 
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Now, volume of new hemisphere Given that, h = 45cm, R=28cm, r=7cm 
: 1 
= 2 х (Volume of original sphere) Now, Volume = = л [R? + Rr +г?]һ cu. units 
2 „29106 = 1,25, 0g + (28% 7) 47] 45 
=з зи 
Volume Sw hemisphere = 19404 ст? = ; x E x1029 x 45 = 48510 
3 
= паа 19404 Therefore, volume of the frustum = 48510 cm’. 
- 19404 x 3x 7 
3 = —— = 
в = 2x22 = 9261 
> г = 9261 =21 ст 
Therefore, г =21 ст 1. Volume of a cone is the product of its base area 
| and 
Calculate the weight of a hollow brass sphere s " T 
if the inner diameter is 14 cm and thickness is — Que sthind ofits height, 
1 mm and whose density is 17.3 g/cm’. | 2. If the radius of the cone is doubled, the new 
Sol : volume will be times the original volume. 
Let r and R the inner and outer radii of the i 4 times 


hollow sphere. = : 
Given that, inner diameter 4 = 14 cm; Байг euer. ims 
Inner radius г & 7 cm; И (1) Without doing any calculation, find out 
: whose volume is greater? 


Thickness = 1 mm = a cm 
10 (ii) Verify whether the cone with greater 





: 1 7 ! volume has greater surface area. 
Outer radius А 10 10- 7-Ң i (iii) Volume of Cone A: Volume of Cone B =? 
4 Cone A Cone B 
Volume of hollow sphere — ud (R? – r°) cu. cm 
4 22 
иг: х 7 (357.91 - 343) = 62.48 cm? 
But, weight of brass in 1 ст? = 17.3 gm UI фон 
Total weight = 17.3 х 62.48 = 1080.90 gm с "m 
Therefore, Total weight = 1080.90 grams. 
If the radii of the circular ends of a frustum (i) Volume of cone B is greater as the radius is 
which is 45 cm high are 28 cm and 7 cm, find greater 
the volume of the frustum. (ii) Volume of cone A Volume of cone В 
: 1 1 
ш „„ = 52074) EEO) 
> 3 3 
=12п =16 л 


Surface area of cone А Surface area of cone В 
TSA-mnr(l*r) TS.A = 7(4) (5+4) 
= n(3) (5 + 3) =36 п 
=24 п 
: (iii) Surface area of cone В > Surface area of 
as > pes 
Н Volume of cone А 127 


Let h, r and В be the height, top and bottom radii | Volume of conc B = re» 43:4 
of the frustum. " 
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4. What is the ratio of volume to surface area of Ї 





sphere? 
Volume of Sphere Е nr а 
eG =r:3. 
Volume of Surface area ree 


5. The relationship between the height and radius i 


of the hemisphere is 


Height = radius 


6. The volume of a sphere is the product of its 


surface areaand — . 
One third of its radius 


(@ Thinking Corner 








1. If the height is inversely proportional to the : 
square of its radius, the volume of the cylinder is : 





заа L 
Height (radius)? 





1 
Height c 
s ( (radius)? 


Volume = лг 


и 

а 

"to 
eU 
A m 
m 

Ш 

> 

а 


2. What барран to the volume of the cylinder 


with radius r and height h, when its 
(a) Radius is halved (b) Height is halved. 


E (a) radius is halved then radius © 


"ny 
СО Гэ” 


7 height ish 





Volume = 


(b) When height is halved, then height = — 


afh nr^h 
т?|—|= 
2 2 


Volume 





} ГУ k- constant] | 


— (Volume of original cylinder). | 


‚ № Exercise 7.2 


2. (Volume of original cylinder). | 
5 В 


3. Is it possible to find a right circular cone with 
equal. 
(a) Height and slant height 
(b) Radius and slant height 
(c) Height and radius. 


s 1 








(a) height — Slant height 

ie. h = l = cone is not possible 
(b) r = l= cone is not possible 
(c) h = r- cone is possible. 


4. There are two cones with equal volumes. What 
will be the ratios of their radius and heights? 
Ratios of radii and heights are same. 


5. A cone, a hemisphere and a cylinder have equal 
bases. The heights of the cone and cylinder are 
equal and are same as the common radius. Are 
they equal in volume? 











ТҮЛЖ No. 

6. Give any two real life examples of sphere and 
hemisphere. 
Sphere — Globe, Ball 


Hemisphere - Left side of the brain 


7. A plane along a great circle will split the sphere 


into parts. 
Two parts. 


If the volume and surface area of a sphere are 
numerically equal, then the radius of the sphere 
is . 





FL = 4n? > r=3. 


9. Is it possible to obtain the volume of the full 
cone when the volume of the frustum is known? 


Not possible. 





1. А 14 m deep well with inner diameter 10 m is 
dug and the earth taken out is evenly spread 
all around the well to form an embankment of 
width 5 m. Find the height of the embankment. 


Sol: Radius of well = 5m 
Depth of well = 14m 
fa 2 
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Volume of earth taken out = mr7h 
22, 
= — х (5) x14 
7 (5) 


= 1100 m’ 


Now, it is spread to form an embankment, which | 


is in the form of hollow cylinder. 
Innerradius = 5m 
Width of embankment = 5m 
Outer radius =5 +5 = 10 т 
height =h 
Volume of hollow cylinder = zh (R? — г?) 
zh (В? - 1?) = 1100 


xke - s) = 1100 


height of the embankment 
1100x 7 


ур im 


2. A cylindrical glass with diameter 20 cm Ваз! 
water to a height of 9 cm. A small cylindrical ; 
metal of radius 5 cm and height 4 cm is immersed | 
it completely. Calculate the raise of the water in | 


the glass. 
501: 
Diameter of Glass = 20 cm 
radius = 10 cm 
water upto height = 9 cm 
radius of cylindrical metal = 5 cm 
height of cylindrical metal = 4 ст 
Volume of water displaced = Volume of 
cylindrical metal 


nr = nr? h, 
(10)? h, = (5)? (4) 
100 
17 100 = lcm 


Hence, the increase in water level is 1 cm. 


3. If the circumference of a conical wooden piece 1 
is 484 cm then find its volume when its height is : 


105 cm. 
Sol: 
Given circumference = 484 ст 
2nr = 484 


22 
2x—xr = 484 
7 
484x7 


= 77 ст 





2 





height h = 105 ст 
1 
Volume оЁсопе = a лей cu. units 
1 22 


Ш 


=х—х77х 77 х105 
3 3 


= 652190 ст? 


4. A conical container is fully filled with 
petrol. The radius is 10 m and the height 
is 15 m. If the container can release the 
petrol through its bottom at the rate of 
25 cu. meter per minute, in how many minutes 
the container will be emptied. Round off your 
answer to the nearest minute. 

Sol: 
Radius of conical container = 10m 
Height of conical container - 15m 


Volume 


т 


1 2 
3 Rr h cu. units 


Е 
в 


11000 , 
= =m 
7 
water is released at the rate of 25 m*/min 


^. Time required to empty the container 
11000 
Сайт, 
25 
11000 
= 7428 = 62.85 


= 63 minutes (approx) 





5. Aright angled triangle whose sides are 6 cm, 8 cm 
and 10 cm is revolved about the sides containing 
the right angle in two ways. Find the difference 
in volumes of the two solids so formed. 


Sol: 

10cm 
Е dh х 
M 6em 7 


When right triangle is revolved about one of 
its sides (containing the right angle), a cone is 
formed 

Now, Radius of the cone = 6 cm 
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Height of the сопе= 8 cm f 














4 
Slant height = 10 ст Уз Ын 
1 ! Ratio ofthe volumes = 1, = 
Volume of the сопе= 3 лей cu. units V 4 СА 
3 
NEU 2 3 
2-X-—X (6 8 
zi x 7 x (6) x i ( ‘r | : 
22x12x8 - те” 
= +30171? | "5 7 
Now, Right triangle rotates about the side which Ratio of volumes V. v Vi.264:7 943: E 
is 8 cm in length Жы 343 
S Radius = 8 cm li = z "n 
Height = 6 cm 8. A solid sphere and a solid hemisphere have equal 
Slant height = 10 ст : total surface area. Prove that the ratio of their 
Y. volume is 3V3 : 4. 
Volume = сай h cu. units Sol: 
1 22 Let r, and г, be the radii of sphere and 
= —X—x (8) х6 Е hemisphere respectively. 
3 7 Given T.S.A of sphere = T.S.A of hemisphere 
= 2816 «402.29 em! Amy = Зар 
Difference in volumes = 402.29 - 301.71 ! ca 9-2 45 
1 J -10058c? № į БЭ ва 
6. The volumes of two cones of same base radius ! an 3 
are 3600 cm? and 5040 cm’. Find the ratio of ` nins Ж н Ш р E 
heights. ! м 2 nr А 
Sol: Let r, г, be the radii of two cones, 3 Р 
Given г, = г, and let h,, h, be the heights of two 45 
cones. 54 2 
V, = Vol fI eh 
ı = Volumes of I сопе ES nai i п 295 45.4 
= 3600 ст? Б 


1.5 Ratio of their volumes = 3V3 :4 
У, = Моште of [cone = 27775 = 5040 ст? 

3 9. The outer and the inner surface areas of а 
п 





2 + 57 2 
V, 3600 37 h 3600 spherical 3 copper ) shell are 576r cm? and 
Now, — = 5040 = = 5040 yen 324 п сш? respectively. Find the volume of the 
у, 2 20, material required to make the shell. 
3 Sol: 
л ratio of heights h = 5 =5:7 Let R, r be the outer and inner radii respectively. 
h 1 Given outer surface area = 576 л ст? 
7. If the ratio of radii of two spheres is 4: 7, find AnR = 576 п 
the ratio of their volumes. R = 144 
501: К = 12cm 
Let r, г, be the radii of two spheres 1опегашйсе шта Mirar 
стиш. Bak TT! Ат? = 3247 
n 7 г = 81 
т = 9ст 
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Volume of the material required Н Given radius о lower end г = 8 ст 

m et ux unite radius of upperend R = 20cm 
3 : height h = 16cm 
4 22 h 

z qu xar -9) Volume = 5 (R? + Rr +17) cu. units 
4 22 22x16 

= — х — х 999 - 2 2 
gy = “ууу (CO +008 + (9) 


= 4186.285 = 4186.29 ст? 








22х16 
! = [400 + 160 + 64] 
10. A container open at the top is in the form of a 21 
frustum of a cone of height 16 cm with radii : 22x16 (624) я 
of its lower and upper ends are 8 cm and 20 cm TUM = 1045943 сш 
respectively. Find the cost of milk which сап 
4 10459.43 
completely fill a container at the rate of 40 per обо 1“ 1000 cm? - 1 litre] 
litre. 
= 10.45943 litre 
Sol: 


Cost of milk per Ште= $ 40 
Total cost = 10.459 x 40 


3 418.36 








Ш Worked Examples Let r and h be the radius and height of the 





cylinder respectively. 





[] A toy is in the shape of a cylinder surmounted Given that, diameter d = 12 ст, 
by a hemisphere. The height of the toy is 25 cm. radius г 26cm 
Find the total surface area of the toy if its Total height of the toy is 25 ст 
common diameter is 12 cm. Therefore, height of the cylindrical portion 
Sol: =25-6= 19 ст 

Т.5.А of the toy = C.S.A ofthe cylinder 

"АВ бет + C.S.A of the hemisphere 
EL = * Base Area of the cylinder 


= 2nrh Qn? + nr 
= nr (2h + 3r) sq. units 


22 
19а = F % 6x (38 +18) 


= 8 x 6x56 = 1056 
SS Therefore, TSA of the toy = 1056 cm’. 


z 
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A jewEl box (Figure) is in the shape ofa cuboid of ' Area for one person = 4sq.m 
dimensions 30 cm x 15 cm x 10 cm surmounted Total No. of persons = 150 
by a half part of а cylinder as shown in the | "Therefore total base area =: 150: 4 
figure. Find the volume and T.S.A of the box. m = 600 
Bn 7 _ 2100 
Let |, b and В, be the ir = 1, (1) 


length, breadth and height 
of the cuboid. Also let us 

take r and h, be the radius 
and height of the cylinder. 


Volume of air required for 1 person = 40 т? 
Total volume of air required for 150 persons 
= 150 x 40 = 6000 m’. 





! 1 
Now, volume of the box > л. 5 тт = 6000 
= Volume of the cuboid + 1 (Volume of Cylinder) 1 
"vs > aj (r += 8) = 6000 
= (Ixbxh,) + 5 (=) cu. units a 
22 2100(, 1 | 
= өвхлвх өн [ххх] ай ПИ (848)- 6000 [using (1) 
A7 2 2 

= 4500 + 2651.79 =7151.79 Н zapela 6000x7x11 

"Therefore, volume of the box = 7151.79 ст? Н a 22 x 2100 


Now, Т.5.А of the box = C.S.A of the cuboid + 1 

1 i > gh =10-8=2 
= (C.S.A of the cylinder) | 
2 } Therefore, the height of the conical tent В, is 6 m. 


2 (1 bh, + @лт,) Га шор а 2 
2 ! ЇЙ ^ funnel consists ofa frustum ofa cone attached 





22— 15 to a cylindrical portion 12 cm long attached 

= 2(45 x 10) + Е ER ки) at the bottom. If the total height be 20 cm, 
diameter of the cylindrical portion be 12 cm 

= 900 + 707.14 = 1607.14 and the diameter of the top of the funnel be 


Therefore, T.S.A of the box = 1607.14 cm’. Find the outer surface area of the funnel. 





ШЕЯ Arul has to make arrangements for the 
accommodation of 150 persons for his 


ELM————3À 

family function. For this purpose, he plans to cC ә 
E 
сэ 


12cm 


build a tent which is in the shape of cylinder 
surmounted by a cone. Each person occupies 
4 sq.m of the space on ground and 40 cu.meter 
of air to breathe. What should be the height : 
of the conical part of the tent if the height of 
cylindrical part is 8 m? 

501: 


——$m-4——3À 
6m 
I— — — 12 cem ————1—— 800 — 4 


| — эр 


Let h, and h, be the height of cylinder and cone 
respectively. 


2 








Let В, r be the top and bottom radii of the . 
frustum. 

Let h, h, be the heights of the frustum and 
cylinder respectively. 

Given that, В =12cm,r=6cm, h, =12cm 
Now, В, = 20-12 =8 ет 

Here, Slant height of the frustum 


l= AG - 7 +h, units 
= 36 + 64 Б 


l= 10 ст 
Outer surface агеа = 2nrh, + п(В + г) | sq. units 
n[2rh + (R +7)! 
n[Qx6x12) + (18х10) | 
т [144 + 180] 


22 
го х 324 = 1018.28 


Therefore, Outer surface area of the funnel is 
1018.28 стг. 


A hemispherical section is cut out from one 
face of a cubical block (figure) such that the 
diameter | of the hemisphere is equal to side | 
length of the cube. Determine the surface area 
of the remaining solid. 





Sol: 
Let r be the radius of the hemisphere. 
Given that, diameter of the hemisphere 
= side of the cube = 1 


1 
Radius ofthe hemisphere = 5 


T.S.A of the remaining solid = Surface area of the 
cubical part + C.S.A of the hemispherical part — 
Area of the base of the hemispherical part 
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6 x (Edge)? + 2nr? — пи? 
6 x (Edge)? лг” 


Ш 


2 
1 1 
6х (1) +п| = | = – (24+ п) 
о (5) = lorem 
Total surface area of the remaining solid 


1 
1 (24 + л) sq. units. 


№ Exercise 7.3 


1. A vessel is in form of a hemispherical bowl 
mounted by a hollow cylinder. The diameter is 
14 cm and the height of the vessel is 13 cm. Find 
the capacity of the vessel. 





501: 
Е 
“ 
Diameter ofthe bowl= 14 ст 
Radius г = 7cm 
2 
Volume of hemisphere = 3 nr’ cu. units 
= 3 х 2 х7х7х7 
8 3 
2156 
= “i = 718.67 cm? 
Radius of cylinder = 7cm 
Height 'h = бст 
Volume of cylinder = лей cu. units 
= 2 х7х7х6 
£i 
= 924cm’ 


7. Capacity of the vessel- Volume of hemisphere 
* Volume of cylinder 

718.67 + 924 

1642.67 ст?. 


2. Nathan, an engineering student was asked to 
make a model shaped like a cylinder with two 
cones attached at its two ends. The diameter of 
the model is 3 cm and its length is 12 cm. If each 
cone has a height of 2 cm, find the volume of the 
model that Nathan made. 

501: 


12 ст 





From the figure, radius of cylinder = i = 1.5 ст 


Height = 8cm 
Volume of cylinder = — zr^h cu. units 
= 22 х1.5х1.5х8 
7 
Radius of cone = 1.5 ст 
Height of cone = 2 спа 
1 
Volumeof2cones = 2 ( mn) cu. units 
2 22 


= тхо-х15х15х2 
37 


“+ Volume of the model = Volume of cylinder + 


Volume of 2 cones | 


2,05) [s+ 


1 


= 22 х2.25 х ра 
7 8 
1386 ; 
= a= 66 cm 


3. From a solid cylinder whose height is 2.4 cm and | 
the diameter 1.4 cm a cone of the same height and : 
same diameter is carved out. Find the volume of 


the remaining solid to the nearest ст. 
Sol: Diameter of a solid cylinder = 1.4 ст 


14 
Radius of a solid cylinder = ла 0.7 cm 
Height of a solid cylinder = 2.4 ст 


Volume of the cylinder = gy? cu. units 
= 2, 0.7 x 0.7 х 2.4 


Radius of cone = 0.7 cm 
Height of cone = 2.4cm 


1. 
Volume of cone = 3 mh cu. units 


152 халхалчал 
3 7 


7. Volume of the remaining solid = Volume of 
cylinder - Volume of cone 


22 407x07x24- 1x 2 x07x07x24 
7 3 7 


22x07x07x24|1- 
7 3 


207x07x24x2 
7 3 


2.464 ст? 


Aliter: Since the height and radius of the 

cylinder and cone are same, 

Volume of the remaining solid = Volume of 
cylinder - Volume of cone 


2nrh- Lh 
3 

Е 2 mh 
3 

2.22 

== == 

7 

= 2.464 ст? 


x (0.7)? (2.4) 





4. A solid consisting of a right circular cone of 
height 12 cm and radius 6 cm standing on a 
hemisphere of radius 6 cm is placed upright in 
a right circular cylinder full of water such that 
it touches the bottom. Find the volume of the 
water displaced out of the cylinder, if the radius 
of the cylinder is 6 cm and height is 18 cm. 


12cm 


бет 





501: 
Radius of hemisphere = 6 ст 


2 
Volume of hemisphere = Л тг? cu. units 


(З 
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ян 2 п(6)° | Volume of cylinder = mr^h cu. units 
3 ! = п(1.5)? (9) 
ыг п(216) t = 20.25 n mm? 
3 | ^. Amount of medicine that a capsule can hold 
= MA n cm? i = Volume of cylinder + Volume of 2 hemispheres 
Radius of the | = 20.25 л 8 т 
base of cone = бст ! = 24.75 птт 
Height of the сопе= 12 cm i = 2475 x 2 _ 77.785 mm? 
| Ни, 


Volume of the сопе= i nr^h cu. units 


1 е | 6. As shown in figure а cubical block of side 7 cm 
=з л(6) (12) ! is surmounted by a hemisphere. Find the surface 
o ibas | area of the solid. 


Volume ofthe solid = Volume of cone + Volume 
of hemisphere | 
= 144r + 144 л = 288 л f 
Volume of water displaced 
= Volume of the solid placed in the cylinder 


22 
288 п = 288x T 


905.14 cm? 


5. A capsule is in the shape of a cylinder with | 
two hemispheres stuck to each of its ends. If | 
the length of the entire capsule is 12 mm and | 





the diameter of the capsule is 3 mm, how much | 801: 
medicine it can hold? ! Edge of cube = Fen 
Sal | surface area ofa сибе = ба? sq. units 
ПА [у oe 
3mm | = 294cm? 
м/ XU radius of hemisphere = F cm 





р ы [7 Only C.S.A is considered as the hemisphere 


Mite surmounted] 
From the figure, ИШДЕН 4 
Diameter of hemisphere = 3mm ! C.S.A of hemisphere = 2nr° sq. units 
Radius of hemisphere = 1.5 mm ! ay жи 7 
2 i = 2х P x 2 х 5 
Volume of hemisphere = = лг" cu. units 
3 = 77cm? 
4 А 2 AM ! Surface areaof =T. S a of cube + С.5.А 
а 37 Н the solid of hemisphere — area of 
4 3 | circular region (bottom of 
73 n(L5) i hemisphere) 
3 i 
= 45 п тт | -амьт-( 28131) 
Radius of cylinder = 1.5 mm i = 371-385 
Height of cylinder = 12 - 3 = 9 mm Н 12:332 5 em? 


(№ 
426. 
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7. A right circular cylinder just enclose a sphere of H Sol: 
radius r units. Calculate y" X 
(i) the surface area of the sphere 


(ii) the curved surface area of the cylinder 








(iii) the ratio of the areas obtained in B 
(i) and (ii). a 
501: 
7-2 шэн, 
5cm 
Frustum 
N 2| Radius of the Базе В = 2.5 ст 
eee Radius ofthe top г = lcm 
Height h = 7-1=6cm 
(i) Surface area of a sphere Slant height | = fh? +(R=r) 
Radius of sphere =r Je? asc 
= 6) + (2.5-1 
Surface area = 4mr^ sq. units м ) 
(ii) Curved surface area of cylinder Ї = 36 +2.25 
Radius of cylinder = r ag Narre 
Height of cylinder = r+r=2r i а 
Curved surface area = 2mrh sq. units Н Curved surface area = л (R-r)! sq. units 
= 2nr (2r) 22 
а а = > (25 +1) (6.18) 
22 
(iii) Ratio of the areas = хари HARTE = 7 (3.5) (6.18) 
CSA of cylinder 
2 = 67.98 cm? 
Anr 1 
= 251 Radius of hemisphere = 1 cm 
4nr 1 Н - " Р 
Ratio = 1:1. C.S.A of hemisphere = 2mr sq. units 


= 22,0) 
8. A shuttlecock used for playing badminton has = 73 D 


the shape of a frustum of a cone is mounted on : = 6.29 cm? 
a hemisphere. The diameters of the frustum are 
5 cm and 2 cm. The height of the entire shuttle 
cock is 7 cm. Find its external surface area. 


2. External surface area of shuttlecock 
=C.S.A Frustum + C.S.A of hemisphere 
= 67.98 + 6.29 = 74.27 cm? 





CONVERSION OF SOLIDS FROM ONE SHAPE ТО ANOTHER WITH NO CHANGE IN VOLUME. 





@ When converting one solid to another solid, the volumes are equal but they differ in surface 
area. 


f? In melting and casting problems, Since the volumes are equal, No need to take л = 
they will get cancelled when equated. 


р 
' 
' 
1 
' 
П 
П 


БЦГ: 








A metallic sphere of radius 16 cm is melted and 


recast into small spheres each of radius 2 cm. 
How many small spheres can be obtained? 
Sol: 
Let the number of small spheres obtained be n. 
Let r be the radius of each small sphere and R be 
the radius of metallic sphere. 
Here, В = 16 ст, г= 2 ст 
Now, n x (Volume of a small sphere) 

= Volume of big metallic sphere 


n Ё ") 4 т? 
3 7з 


n 
3 


> 8n = 4096 > n=512 
"Therefore, there will be 512 small spheres. 


= 2жхх1ё 
3 


A cone of height 24 cm is made up of modeling 


clay. A child reshapes itin the form of a cylinder | 


of same radius ав cone. Find the height of the 

cylinder. 

501: 

Let h, and В, be the heights of a cone and 

cylinder respectively. 

Also, let r be the radius of the cone. 

Given that, height of the cone В, = 24 cm; Radius 

of the cone and cylinder r = 6 cm 

Since, Volume of cylinder = Volume of cone 
nh, = i nr^h, 

ixn = he 5524-8 


=> h, 


Therefore, height of cylinder h, = 8 cm. 


A right circular cylindrical container of base 


radius 6 cm and height 15 cm is full of ice 
cream. The ice cream is to be filled in cones 
of height 9 cm and base radius 3 cm, having a 
hemispherical cap. Find the number of cones 
needed to empty the container. 

501: 

Let h and r be the height and radius of the 
cylinder respectively. 

Given that, = 15 ст, r=6cm 





И Exercise 7.4 


| 10° Std | MATHEMATICS 


Volume of the container V = лг°Р cubic. units 


ы 22 Scot 15 
7 


Letr, = 3 ст, h, = 9 cm be the radius and height 

of the cone. 

Also, nz 3 ст is the radius of the hemispherical 

cap. 

Volume of one ice cream cone = (Volume of the cone 
+ Volume of the 
hemispherical cap) 


1 2 
= | нь +19) 


= 1,:22 зхзхо 2,22 x5 3x3 
7 g 3 7 


22 22 
= | —х9 (3+2) | = —х45 
[2«so«2]-7 


volume of cylinder 


ИО 7 — xx 
volume of one ice cream cone 


Number of Ice cream cones needed 
хбхбх 15 
Е 8 
22 645 
7 
"Thus 12 ice cream cones are required to empty 
the cylindrical container. 








1. An aluminium sphere of radius 12 cm is melted 


to make a cylinder of radius 8 cm. Find the 


height of the cylinder. 
501: 
Radius of sphere = 12 ст 
4 
Volume of sphere = 3 лг? cu. units 
4 3 
= — п(12 
E (12) 
= 2304 п cm? 
Radius of cylinder = 8 ст 
height = h cm 


Volume of cylinder = тт?ћ cu. units 


= n(8)h 
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= бїл hcm? 
Given that sphere is melted and cast into а 
cylinder 
“+ Volume of cylinder = Volume of sphere 
64x h = 2304 п 


2304 x 


64 п 
75 Height of the cylinder = 36 ст. 





В = =36 


2. Water is flowing at the rate of 15 km рег 


hour through a pipe of diameter 14 ст into a 
rectangular tank which is 50 m long and 44 m 
wide. Find the time in which the level of water 
in the tanks will rise by 21 cm. 


Sol: 
Diameter of cylindrical pipe = 14 cm 
Radius = 7 cm 
Length of the pipe = Speed ofthe water 
= 15km = 15000m 


Length of the water tank = 50m 

Width of the water tank = 44m 

Height of the watertank = Water level 
= 2lcm 


- 021m 
Volume of water tank= /xbxhcu. units 


= 50x 44 x 0.21 = 462 т? 


Volume of cylindrical pipe 
= Volume of Rectangular tank 
ден = 462 
22 
F007 XOU7xh = 462 
462 х 7 
В 222x007 x 0.07 
3234 
=——— = 30000 
0.1078 
T еа 220000 EN 
ime required = 15000 = rs. 





3. A conical flask is full of water. The flask has | 


base radius r units and height h units, the water 


poured into a cylindrical flask of base radius xr : 
units. Find the height of water in the cylindrical : 


flask. 





Sol: 
Radius of conical flask 


Height of conical flask = ‘h units 


‘r units 


п 


Volume of conical flask = Volume of water 
- ї ти? cu. units 


Since, water is poured into the cylindrical flask 
7. Volume of cylinder = Volume of water 


міх) H = Наад 


[xr ~ radius of cylinder, Н ~ height] 


2 
гн = в 
3 
Height of the water in cylinder flask 
Hat, 
Зх? 


4. А solid right circular сопе of diameter 14 ст and 
height 8 cm is melted to form a hollow sphere. If 
the external diameter of the sphere is 10 cm, find 
the internal diameter. 


Sol: 
Diameterofcone = 14cm 
Radius ofcone = 7em 
Height of cone = 8cm 
L a 
Volume of cone = 3 rh cu. units 


lysx7x7x8 
3 





392 л 
= cm? 
3 
External diameter of sphere = 10 cm 
External radius of sphere R = 5 ст 
Internal radius = т 


Given, Right Circular Cone is melted to form а 
hollow sphere. 


i.e, Volume of hollow sphere = Volume of cone 


ia -D)- 892 
3 3 
Siege 25% 08 
+ 


г? = 125-98=27 
Radiusr = 3cm 
“+ Internal diameter = 2r = 6 cm. 


5 
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5. Seenu's house has an overhead tank in the shape H 


of a cylinder. This is filled by pumping water 
from a sump (underground tank) which is in the 
shape of a cuboid. The sump has dimensions 
2mx1.5mx1m. The overhead tankhas itsradius 
of 60 cm and height 105 cm. Find the volume of 
the water left in sump after the overhead tank 
has been completely filled with water from the 
sump which has been full, initially. 


501: 

Cuboidal Tank 
length = 2 m = 200 cm 
width = 1.5 т = 150 cm 
height = 1 m = 100 cm 


Volume of cuboidal tank = x b x h 
= 200 x 150 x 100 


= 30,00,000 ст? 
Overhead cylindrical Tank 
radius = 60.cm 
height = 105 cm 
volumi. арй Aa aunts 


Z x 60 x ох 105 


11,88,000 ст? 
/. Volume of water left in the sump = Volume of 
Cuboidal Tank - Volume of Cylindrical Tank. 


= 30,00,000 - 11,88,000 
= 18,12,000 cm’. 


6. The internal and external diameter of a 
hollow hemispherical shell are 6 cm and 10 cm 
respectively. If it is melted and recast into a solid 
cylinder of diameter 14 cm, then find the height 


of the cylinder. 
501: 
Hollow Hemisphere 
Internal diameter = 6cm 
Internal radius‘? = 3cm 
External diameter = 10cm 
External radius - 5cm 


Volume of hemisphere i = 2, (85-12) силий | 





Volumeof material used 
2 (53 _3° 
--mn(5-3 
5 ( ) 
2 196 x 
= gt (aseo: cm? 


2 





Cylinder 
Diameter = 14 cm 
radius = 7 cm 
height = h 
Volume of cylinder = — лг cu. units 
= mUYh 
= 49 them 


Given that hollow hemisphere is melted and cast 
into a solid cylinder 
/. Volume of cylinder = Volume of hollow 








hemisphere 
49 лв _ 1967 
3 
196 4 
be чону 


~<. Height of the cylinder = 1.33 cm. 


7. A solid sphere of radius 6 cm is melted into a 
hollow cylinder of uniform thickness. If the 
external radius of the base of the cylinder is 5 cm 
and its height is 32 cm, then find the thickness of 
the cylinder. 

Sol: 
Solid sphere 
radius = бет 


4 , 
volume = 37 cu. units 
4 
тт 


3 
4 
F п(216) = 288 п ст? 


(6) 


Hollow cylinder 
Internal radius 
External radius = ‘R = 5 ст 

Height В 32 ст 
Volume of Hollow Cylinder 
= nh (В? — r°) cu. units 
п (32) Q5 - r°) cm? 


Given that solid sphere is melted to form a 


=? 


hollow cylinder. 
7. Volume of Hollow Cylinder = Volume of Sphere 
327 (25-г*) = 2887m 
288 
25-12 = —=9 
32 
r= 25-9=16 


Internal radius г = 4 ст 
/. Thickness = External radius — Internal radius 
=В-г=5-4= 1 ст. 
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8. A hemispherical bowl is filled to the brim with ' 
juice. The juice is poured into a cylindrical 
vessel whose radius is 50% more than its height. 
If the diameter is same for both the bowl and : 
the cylinder then find the percentage of juice 
that can be transferred from the bowl into the : 
cylindrical vessel. 

501: Let the radius of hemispherical bowl — r 
2. Volume of hemispherical bowl 


3 Р 
= 3 Tr” cu. units 


Let the height of cylindrical vessel = В 


Given resi o =reh (-2) 
100 100. 
hz 2, 
3 


Now, Volume of cylindrical vessel 


2 
= пт? (2) = їл? 


Hence, Volume of juice in the cylindrical vessel 


ME, 


3 





х 100% = 100 96 


dak? 
3 


№ Exercise 7. 5 
Multiple Choice Questions: 








1. The curved surface area of a right circular cone · 
of height 15 cm and base diameter 16 cm is 


(1) 607 cm? (2) 68x cm? 
(3) 120% cm? (4) 136л cm [Ans (4)] | 
Sol: 
Base diameter = 16cm, height = 15 ст 
Base radius = 8cm 
C.S.Aofcone = nrl sq. units 
= n(8)J15 +8 
= n(8) 289 


8r (17) = 136 п cm? 


2. If two solid hemisphere of same base radius 
r units are joined together along their bases, then | 
curved surface area of this new solid is 
(1) 4nr? sq.units (2) exp? sq. units 
(3) 3nr?^ sq. units (4) 8nr? sq. units 

[Ans (1)] ; 





Sol: 
Two hemispheres of same base radius ‘r’ units are 
joined, then it is a sphere. 


7. CSA of new solid = 4717 sq. units 


3. The height of a right circular cone whose radius 
is 5 cm and slant height is 13 cm will be 


(1) 12cm (2) 10cm 
(3) 13cm (4) 5cm [Ans (1)] 
Sol: 
Given г = 5 ст, [= 13 cm 
height h = Р-Р 2413 -5 


4169-25 = V144 - 12 cm 


4. If the radius of the base of a right circular 
cylinder is halved keeping the same height, 
then the ratio of the volume of the cylinder thus 
obtained to the volume of original cylinder is 


(1) 1:2 (2) 1:4 
(3) 1:6 (4) 1:8 [Ans (2)] 
Sol : 


Radius of the cylinder =г 
Height of the cylinder =h 
Volume of the original cylinder = mr^h sq. units 
Radius is halved, then radius = 5 
2 2 
Volume of new cylinder = (3) һе E 


Volume of new cylinder 





Now, ratio. = ———— —— —— — ——— 
OW rao Volume of original cylinder 
2 
i 
nrh 1 
Ratio =1:4 


5. The total surface area of а cylinder whose radius 
is + of its height is 


3 








2 
(1) На sq. units (2) 24ni sq. units 
2 2 
(3) T sq.unis (4) өх sq. units 


[Ans (3)] 
1 
Sol: height = h, radius = 3 h 
T.S.A of cylinder- 2nr (h +r) 


a 





smi nt) 
3 3 
Lach (f 
343 
8th? 


Ш 





Sq. units 


6. Ina hollow cylinder, the sum of the external and | 
internal radii is 14 cm and the width is 4 cm. If | 
its height is 20 cm, the volume of the material in | 


itis 
(1) 5600л cm* (2) 11207 cm? 
(3) 56x cm? (4) 36007 ст? ! 
[Ans (2)] | 
501: ! 


= г, External radius = R 


Given, sum = В+г= 14, width R -r - 4, 
height h =20 ст 


Volume of material used 


Internal radius 


= n(R? —r")h cu. units 
n(R + r)(R- r)h 
n(14) (4) 20 


= 11205 cn? 


7. If the radius of the base of a cone is tripled and | 
the height is doubled then the volume is 
(1) made 6 times (2) made 18 times 
(3) madel2times (4) unchanged [Ans oi 
Sol: 
Radius is tripled, then new radius is 3r 
Height is doubled, then new height is 2h 


д, 
Volume оЁсопе = - nr^h cu. units 
= улгу (2h) 


Е Наэ (2h) 


= sh z^) 





E The total surface area of a hemi-sphere is A | 


many times the square of Из radius. 
Q) 4x 
(4) 2x 


а) л 
(3) 3x 


юэ 





[Ans (3)] | 
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501: 

TSA ofhemisphere = Зл? 
= 3m (Square of radius) 
= Зл times 


| 9. А solid sphere of radius x cm is melted and cast 


into a shape of a solid cone of same radius. The 
height of the cone is 


(1) 3xcm (2) xcm 
(3) 4xcm (4) 2x cm [Ans (3)] 

Sol: 

Radius of sphere = ‘x’ cm 

Volume of sphere = 1 пх? ст? 

Radius ofthe cone- 'x' cm 

Height = В 
1 2 
Volume of cone = 3 лх°һ 


Volume of cone = volume of sphere 
ГУ sphere is melted and cast into a cone] 
o A 
пей = -пх 
3 


= sho 4x cm 


3 


110. А frustum at a ene circular cone is of height 
16 cm with radii of its ends as 8 cm and 20 cm. 
Then, the volume of the frustum is 
(1) 33287 cm? (2) 32281 cm? 


(3) 3240л cm? (4) 3340x cm? [Ans (1)] 
501: 
Heightoffrustumh = 16cm 


Radii are 8 cm and 20 cm 
ie. r = 8 cm, R = 20 cm 
Volume of frustum 


= z (R? + Rr+ r°) cu. units 


хө 
= (400 + 160 + 64) 





16 
= (624) = 3328 л ст? 


111, A shuttlecock used for playing badminton has 
= 18 (Volume ofcone) = 18 times | 


the shape of the combination of 

(1) a cylinder and a sphere 

(2) a hemisphere and a cone 

(3) asphere and a cone 

(4) frustum of a cone and a hemisphere 


[Ans (4)] 


Unit - 7 | MENSURATION 


12. A spherical ball of radius r, units is melted to 
make 8 new identical balls each of radius r, 


units. Then r, : r, is 
(И 2:1 (2) 1:2 
(3) 4:1 (4) 1:4 [Ans (1)] 
Sol: 
Volume of spherical ball of radius r, 
si an 
Volume of 8 spherical balls of radius г, 
4 
=8 E =) 
Volume of Sphere 
Now, ————————— 
Volume of 8 New Spheres 
45 
2323-2290 M 
яаг asc 
8 ( ЫН } Ч 
3 


13. The volume (in cm?) of the greatest sphere that 
can be cut off from a cylindrical log of wood PA 
base radius 1 cm and height 5 cm is 


(1) 38 у 
(3) 55 (4) Pn [Ans (D] 
Sol: 


Radius of cylindrical log of wood = 1 cm 
Height of cylindrical log of wood = 5 cm 
Diameter of Sphere of greatest volume 

which can be cut off from cylinder } denn 


radius = lcm 
Volume = i nr 
4 s, 6 
TE => cm? 
5 n(l) 3 cm 


14. The height and radius of the cone of which 
the frustum is a part are h, units and r, units 
respectively. Height of the frustum is h, units 
and radius of the smaller base is r, units. 
If h, : h, = 1 : 2 then r, : r, is 








to (D 1:3 (2) 1:2 
(3) 2:1 (4) 3:1 [Ans (2) 
501: 


hi 





Given Al 
h, 2 
h, no]. 
hon à 
rif 142 


15. The ratio of the volumes of a cylinder, a cone 
and a sphere, if each has the same diameter and 
same height is 





e tee & (2) 2:1:3 
12) 1807 (4) 3:1:2 [Ans (4)] 
Sol: 
Diameter of cylinder = Diameter of cone 
Diameter of sphere 
Height of cylinder = Height of cone = 
Height of sphere 
Volume of cylinder = У = т?й 
1 
Volume of cone = V,=3™ "h 
4 
Volume of sphere = У, = 3 ar 
Radius of sphere = ‘R, Diameter = 2R 
Height of cylinder = Height of cone -2R 


Ratio of volumes > V,:V,:V, 


= пв QR): Хак QR) ; 3 т? 
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1. The barrel of a fountain-pen cylindrical in 
shape is 7 cm long and 5 mm in diameter. A full 
barrel of ink in the pen will be used on writing 
330 words on an average. How many words 


E 


3. Find the maximum volume of a cone that 
can be carved out of a solid hemisphere of 
radius r units. 


can be written using a bottle of ink containing 


one fifth of a litre? 
501: 
Height of the barrel = h-7cm 
Diameter = 5mm 
radius r = 3 = 2.5 mm = 0.25 cm : 


Volume of cylindrical barrel = лг? 


2, 025х 0.25x 7 


1.375 ст? 

Given 1.375 ст? of ink is used for writing 330 
words. 

“+ Number of words that can be written with 
one - fifth of a litre 


[7 1000 cm? = 1 ltrs д, х 1000 cm? 200 ст?] 
330 
“1375 





х 200 = 48000 words 


2. А hemi-spherical tank of radius of 1.75 m is 


full of water. It is connected with a pipe which 


empties the tank at the rate of 7 litre per second. 
How much time will it take to empty the tank 


completely? 
Sol: 
Radius of hemispherical tank‘ = 1.75 m 
2 
Volume of hemispherical tank = 3 Ar cu. units 


2 22 5 
=х—х (1.75 
E (1.75) 


11.225 m? 

11225 litre 

Given that cylindrical pipe empties the tank at 
the rate of 7 litre per second. 


7 Time Required to empty the tank completely 
Volume 

Rate 
шэн = 1604 зес (арр) 


27 min (app) 





2 





501: 

Radius of hemisphere = runits 
Radiusofcone = Radius of hemisphere 
Height of cone = Radius of hemisphere 


. 1 2, 
^. Maximum volume of cone = 3 mh cu. units 


ї fg lg ^ 
= =- nr cu. units 
Ч n(r )r d 


! 4. Anoil funnel of tin sheet consists of a cylindrical 
| portion 10 cm long attached to a frustum of a 
cone. If the total height is 22 cm, the diameter of 
the cylindrical portion be 8 cm and the diameter 
of the top of the funnel be 18 cm, then find the 
area of the tin sheet required to make the funnel. 


Sol: 
18cm 
22cm 
10cm 
— 
8cm 


Area of tin sheet required 
= C.S.A of cylinder + C.S.A of frustum 


Cylinder: 
Radius = 4 cm 
Height = 10 cm 


CS.A = 2nrh sq. units 
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зах ахайж 1760 


Frustum of a cone 





sq. units 


т = 


Ї 


radius of top = 9 ст 
radius of bottom = 4 cm 


Ш 


Height = 22 -10= 12 ст 
Slant height 1 = yh? +(t,-1,) 
12? + (9-4) 


Jua +25 = 4169 213 cm 


CS.A = m(r +r)! sq. units 
- 2 (9 +4) (13) 
= sag sq. units 
7 
75 Area of tin sheet = Ыр + ВДА 
7 7 
- = = 782.57 cm’, 


5. Find the number of coins, 1.5 cm in diameter f 
and 2 mm thickness, to be melted to form a right | 
circular cylinder of height 10 cm and diameter | 


4.5 cm. 
Sol: 
Coin is in the form ofa cylinder 
Diameter of the coin = 1.5 cm 


Radius of the coin = 





2 
Thickness = height = 2 mm = — =0.2 ст 


10 
Volume of coin (cylinder) = xr^h 
2 
15 
= лт|——| (02 
(2) e» 
= 0.1125 л cm? 
Diameter of cylinder = 4.5 ст 
radius = E = 2.25 ст 
height = 10 ст 
volume = лг?! sq. units 


т (2.25). (10) 
= 50.625 x 
Volume of cylinder 


Volume of Coin 
50.625 x 


7 0.1125 x 


^. No. of coins = 


= 450 coins. 


6. А hollow metallic cylinder whose external 
radius is 4.3 cm and internal radius is 
1.1 cm and whole length is 4 cm is melted 
and recast into a solid cylinder of 12 cm 
long. Find the diameter of solid cylinder. 


Sol: 

Hollow metallic cylinder 
External radius В = 4.3 ст 
Internal radius г = 1.1 ст 


Length = height = В = 4 cm 


Volume = z(R – г?)һ cu units 
= п((43)° - (1°) (4) 
= п (1849-121)4 
= 69.12 1 cm3 
Solid cylinder 
height h = 12cm 
radius r=? 
volume = mr^h sq. units 
= mr’ (12) 
Given, Hollow cylinder is melted to form solid 
cylinder 


+. Volume of cylinder = Volume of hollow cylinder 
пг?(12) = 69.12 п 
г = шан 5.76 
12 
2.4 ст 
2r = 4.8 ст 


r= 
Diameter of cylinder = 


7. The slant height of a frustum of a cone is 4m 
and the perimeter of circular ends are 18 m and 
16 m. Find the cost of painting its curved surface 
area at < 100 per sq. m. 

Sol: 
Slant height l= 4m 
Perimeter of larger circle = 2nR = 18 ст 


9 63 
= = = 5 т 
п 22 
Perimeter of smaller сігае = 277 = 16 т 
8 56 
= = = m 
п 22 


C.S.A of Frustum of cone = л/ (R + r) sq. units 


22 63 56 
—х4х| — + — 
7 22 22 


4 
5 (119) = 68 m? 


Cost of painting per sq. т = Rs. 100 








-. Cost of painting for 68 sq. т = 68 x 100 








= Rs. 6800 
8. A hemi - spherical hollow bowl has material of 
volume T cubic cm. Its external diameter is 


14 cm. Find its thickness. 








Sol: 
External diameter of hollow hemisphere 
= 2В=14 ст 
^. External radius К = 7cm 
| 436л 
Given volume = cm? 
2, (R -r°) Е 
3 3 
R-r = 218 
(7) – 218 
“= 343 - 218 25=5 ст 
“+ Thickness = В - -5=2 ст 





9. The volume of a cone is 1005 = 
/ 
of its base is 201 


of the cone. 
Sol: 


Volume of a cone = 1005 i cu. cm 


T. 5 
ie, = nr = 
іе, 5 1005 7 
areaofbase = area of circle 
= 201 i sq. units 


TN ж? = 2017 > r=64 


Substituting in (1), r= 8 cm 





à 201 Д h = 1005 5 

3 7 7 

1 (1408 bs 7040 

S -. p 

кше 2 x3 = 15 ст 
7 1408 


<. Slant height of cone [= |" +r 
= 15? +8? = 2254 64 


289 = 17 cm 





- cu.cm. The area 


1 Н 
5 Sq. cm. Find the slant height | 


et 
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110. A metallic sheet in the form of a sector of a 
circle of radius 21 cm has central angle of 216°. 
The sector is made into a cone by bringing the 
bounding radii together. Find the volume of the 
cone formed. 

Sol: 





ө 
Length of arc of a sector = —— x 2n 
360 
= 25 ехал 
360* 


126 л. 





ст 


2 0л) QD = 


Since, sector is made into a cone by bringing the 





bounding radii together. 
Circumference of base length of are 
of thecone — |ofa sector 
1267 
n 2m" = 
63 


radius of base of a cone, r = 5 em 


and radius of sector = slant height of cone 
2151 


63 
Height of cone, h = yP- (21) - [© | 


= 4/441 - 158.76 
= 4282.24 = 16.8 ст 


1 
< Volume of cone = 3 ти?! си. units 


Mig 25 х 12.6 х 12.6 х 16.8 
3 7 


= 58677.696 
21 


= 2794.176 = 2794.18 cm? 


Unit - 7 | MENSURATION = 
Don 


+ 
m CATA 


Multiple Choice Quest 1 








1. The lateral surface area of a cylinder is developed 


into a square whose diagonal 1524/2 cm. The | 


area of the base of the cylinder (in cm?) is 

0) зя @ + 
п 

(3) л (4) бл 


Sol: 
diagonal 42a 242 
24 


тү = 2сп 
42 


Side of the square = Base perimeter = 2 ст 


Ш 


Side of the square (а) 


1 
ie,2nr 2 2-» г= — 
т 


В 2 
Base area of cylinder = лг 


_ Ш} 


2. How many metres of cloth 2.5 m wide will be | 
required to make a conical tent whose radius is 


7 mand height is 24 m? 
(1) 210m (2) 220m ! 
(3) 230m (4) 240m [Ans (2)] : 
Sol: | 
Slant height! = J? +H? 
= y2 +7 
= \625 = 25m 
Area of cloth required = CSA of Cone 
= nl 
= кух» = 550m? 
» Length of cloth = 35d - 220m 





[Ans (2)] : 





3. The total surface area of a hemisphere of radius : 


10 cm is 
(1) 942.86 cm? (2) 900 cm? : 
(3) 300cm? (4) 592.86 cm? [Ans (1)]) | 


(oN Naa Di © 
Sol : 


TSA of hemisphere = Зл? 
= 3x Б х10х10 


= ын = 942.86 ст? 


3. The Curved Surface area of a right circular cone 
of radius 11.3 cm is 355 cm?. What is its slant 


height? 
(1) 8cm (2) 9 cm 
(3) 10cm (4) 11 cm [Ans (3)] 
Sol: 
г = 11.3, CSA = 355 
md = 355 
үз = 355 
В 
355х7 


ЖУ DEL 





! 4. The Curved Surface area of a right circular cone 


of height 15 cm and base diameter 16 cm is 


(1) 146 x (2) 116 л 
(3) 126 x (4) 136 л [Ans (4)] 
Sol: 
16 
Bh 15:4 = we 8 


þa Jtr 
= \/64+225 = J289 = 17 
C.S.A = mil 


mx8x17 = 136r cm? 


5. The ratio of total surface area to the lateral 
surface area of a cylinder with base radius 80 cm 





and height 20 cm is 
(1) 1:5 (2) 2:3 
(8) 55:31 (4) 3:2 [Ans (3)] 
501: 
LSA = 2mrh, 
TSA = 2nr (hr) 
А TSA 2nr (h 4 r) har 
mi a 708 


2 











_ 20+80 
00 
„100, 3 
~ 20° 1 
6. The surface area of a sphere of diameter ‘1’ is 
(1) 2л? (2) xr (sq.units) 
2 2 
0) = @ = 
2 4 
801: 
Diameter = г, radius = 5 


Surface area = 


«(i 
А “(= = 


nr 





7. The total surface area of a cone whose radius is 
Ё and slant height 2/15 (sq.units) 
() 2nr(l+r) (2) == 


(3) mr(ü-r) 
801: 


(4) 2nrl 


TSA 


[Ans (2)] 
zR(L-R) 


22) = (09) 
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(1) 4n? (2) блг? 
(3) Зл? (4) 8n? [Ans (1)] 
Sol: 


When the hemispheres are joined, then the new 
solid is a sphere. 


CSA of a sphere = Any? 


22 


: 10. x and y are two cylinders of the same height. The 


base of x has diameter that is half the diameter 
of the base of y. If the height of x is doubled, the 
volume of x becomes 

(1) equalto the volume of y 

(2) double the volume of y 

(3) half the volume of y 


(4) greater than the volume of y 


501: 


[Ans (3)] 


Let the height of x and y be ‘h’ and their radii be ‘r’ 


and ‘2r’ respectively. 
Треп volume of x 
volume of y 

New volume of x 


nr^h and 
nQr)h = 4nrh 
nr'(2h) 


2n r°h 


1 
2 (volume of y) 





511. The Area of the base of a right circular cone is 





8. The slant height of the frustum of a cone is 4 cm 
and the circumference of its circular ends are 
18 cm and 6 cm, then the curved surface area of 


the frustum is (cm?) 
a) 12 (2) 24 
(3) 48 (4) 54 [Ans (3)] 
Sol: 
Circumference 2tR = 18 > К = 9 
21167 =б= Tr =3 
CSA of frustum = zl (R +r) 
= I(nR+nr) 
= 4(9+3) 
= 48cm? 





78.5 сш? and its height is 12 cm. Find the volume 


(1) 341 ст? 
(3) 301 cm? 
501: 
Вазе Агеа 
ie,nr? 
andh 


Volume 


(2) 314 cm? 


(4) 304 cm? [Ans (2)] 


78.5 
78.5 
12 

1 


H (лг?) 


1 
308502 


BU 





1 12. The curved surface area of a cylindrical pillar is 
264 m? and its volume is 924 m’, then its diameter 


9. If two solid hemispheres of same base radius ‘r’ | 


are joined together along their bases, then the : 


curved surface area of this new solid is (sq.units) 


2 





is 
(1) 12m 
(3) 14m 


(2) 13m 


(4) 15m [Aus (3)] 





Unit - 7 | MENSURATION 


Sol: : 2. 22 





Given CSA = 2nrh = 264 Mo а gy em? 
Volume = л?гћ = 924 (2): = 452.45 ml 
> 1 ^ Volume of milk needed to fill the container 
Buses 243. 7 1 = 452.45 - 325 
Q)  2mh 264 Н = 127.45 ml 
л Diameter = 2(7) = 14m | 16. The external and internal diameters of a 





hemispherical bowl are 10 cm and 8 cm 


13. The volume of the sphere in 38808 cm’, then its x E 
respectively, then the volume is (cm) 


surface area is 











(1) 5544 cm? (2) 4455 cm? (1) 121.87 (2) 121.78 
(3) 4545 cm? (4) 5454cm? [Ans (1)] (3) 128.71 (4) 127.81 [Ans (4)] 
Sol: : 501: 
Volume = x = 38808 External radius В = $ = 5cm 
3 
г = 9261 = (21) Internal radius г = 5 - 4cm 
г= 21 ! 2 
: 2 22 2 СЭР: 
- Surfacearea = 4nr = 4х-х21х21 Volume = ги zn 
= 5544 cm? _ p” = 2422 ва 
14. The volumes of two cylinders are as a : b and | 7 
their heights are as c : d, then the ratio of their i m 2 pa, (61) = 127.81 cm? 
diameters is (cubic units) : B 7 
(1) ай (2) E ‚ 17. If the volume and surface area are numerically 
bc b equal then its radius is 
ad a c (1) 2units (2) 3 units 
O qu ( 4*3 [Ans (3)] (3) 4units (4) 5 units [Ans (2)] 
501: 
Sol: » А А i Volume = Surface area 
Let r, and r, be the radii of two cylinders respectively, | Ан ва 
and | 4" d 
Let the heights of two cylinders be ck and dk f r=3 
respectively. ЯН Я | 18. If the radius of cone is reduced їо half, then the 
^ Ratio of volumes = = b (given) new volume would be 
nr; 2 
1(1 1 T 
(1) 3 z^) (2) ЫН h 
20524 343 3 (2 
5 bc 7 
— — ohp en 
15. A hemispherical container with radius 6 cm А [Ans (2)] 
contains 325 ml of milk. Then the volume of milk bi = lid 
that is needed to fill the container completely is · Combination of Solids 
(1) 124.75 ml (2) 127.45 ml | 19. A right circular cylinder of radius ‘r’ cm and 
(3) 217.45 ml (4) 11745ml [Ans (2)] | height ‘h’ cm (В > 2r) just encloses a sphere of 
Sol: Н diameter 
“ИГ нг 10) rem (2) 2rem 
Volume of Container = 5 nr cubic units : (3) hem (4) 2h cm. [Ans (2)] 


3 








501 : * 
Diameter of the sphere = Diameter of base of 
cylinder 
-2r 


20. Two cones with same base radius 8 cm and height | 
15 cm are joined together along their bases. Then 
the surface area of the shape so formed is 


(1) 854cm? (2) 860 cm? | 
(3) 864 cm? (4) 870 спа? [Ans (1)] : 
Sol: 

Slant height | = fe +h? 


= /8 +15 = V289 = 17 


2 (nrl) 


Surface area 


1x72 854.08 


21. A cylinder circumscribes a sphere. The ratio of : 
their volumes is 


(1) 1:2 Q)3:2 р 
(3) 4:3 (4) 5:6 [Ans (2)] : 
Sol: ! 


Let *h' Бе the height of the cylinder then the radius i 
h 
3 radius of base of cylinder 
hy т 
h 
Ч 2 | T4 


Now = S = 8:2 
цаг 4 (hy ын 
372 24 


of sphere = 


x 











22. A sphere and a cube have the same surface area. : 


The ratio of their volumes is 








а) dé: Q) 45: n 
(3) л:42 (4) None of these 
[Ans (1)] | 
Sol: 
S.A of Sphere — S.A. of cube 
Anr = ба? 
ба? 3a” 
Pus "ux = 25 
Уза 
r= -FF 
2 
бе МҮК, 
Ie 
Ratio of volumes — MN a -? (54) 
У, d а? 


2 
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_ An345 
2324 
_ 23 4243 46 
м Л т 


| 23. A sphere of radius R has volume equal to that of 


a cone of radius R, the height of the cone is 
а) R Q) 2R 
(3) 3R (4) 48 [Аа 








В Conversion of Solids 


| 24. A cone is 8.4 cm high and radius of its base is 


2.1 cm. It is melted and recast into sphere. The 
radius of the sphere is 


(1) 42cm (2) 2.1 ст 
(3) 2.4 ст (4) 1.6 ст [Ans (2)] 
501: 
1 1 
Volume of cone = гийг - 3701784) 
4 3 
Volume of sphere = я nr 


4 1 
Given 3 nn 3 п (2.1) (8.4) 


(2.1)* 
2.1 cm 


3 
n 


г, 


25. А spherical iron Бай is dropped into a vessel 


of base diameter 14 cm, containing water. The 


water level is increased by 9 > cm. What is the 
radius of the ball? 5 


(1) 3.5 ст (2) 7ст 
(3) 9сш (4) 12 ст [Ans (2)] 
Sol : 
Volume of spherical ball = БЭ 
4 
Now = лт? = (7) (2) 
3 3 
P=? 
>r=7 


f 26. Three solid spheres of gold whose radii are 1 cm, 


6 cm and 8 cm respectively are melted into a single 
solid sphere. Then the radius of the sphere is 
(1) 7cm (2) 8cm 


(3) 9cm (4) 10cm [Ans (3)] 


Unit - 7 | MENSURATION 
501: 


1 
Radius of the new sphere [e +6 + sp 


1 
(299 = 9 


27. А copper sphere of diameter 18 cm is drawn into | 
a wire of diameter 4 mm. Then the length of the 


wire is 
(1) 143m (2) 243m 
(3) 343m (4) 443m [Ans (2)] 
Sol: 
Volume of sphere = volume of wire (cylinder) 
4 (9х 9х9) = nx02x0.2x h 
3 
jp 2 23885:5 зл 
100 





28. A hemispherical bowl of internal radius 9 сш! 
contains a liquid. This liquid is to be filled into | 
cylindrical shaped small bottles of diameter | 
3 cm and height 4 cm. How many bottles will be ; 


needed to empty the bowl? 


(1) 24 (2) 34 
(3) 44 (4) 54 [Ans (4)] 
Sol: Н 


2 
Volume of bowl "us (9) = 4867 


Volume of 1 bottle яхїх3х4 = 9n 


486 л. 


9n 





No. of bottles 


II. Very Short Answer Questions 


of a right circular 
is 88 cm’. Find the 


1. The curved surface area 
cylinder of height 14 cm 


diameter of the base of the cylinder. 
Sol: 
Radius of the cylinder = rcm 
Height ‘h = 14cm 
C.S.A = 2mrh sq. units 
2nrh = 88 
2 = хгх 14 = 88 


г 





Diameter of the base 











+ 2, In the hot water heating system, there is a ^ 


cylindrical pipe of length 28 m and diameter 5 cm. 
Find the total radiating surface in the system. 


Sol: 
Total radiating surface — 
Lengthh = 
Radiusr = 


2. Total radiating surface 


3. Find the total surface area 


Curved surface area of 
cylindrical pipe. 

2nrh 

28m 


-ст 


2.5 ст 
2nrh 


2x2 «0.025%28 


0.025 m 


4.4 m? 


of a cone, if its slant 


height is 21 m and diameter of its base is 24 m. 


Sol: 
Diameter = 24 m, 
е 24 
radiusr = — = 
2 
Slant height? = 21 т 


Total surface area 
22 


4. Find the radius of a sphere 
154 спі. 
501: 





12m 


nr (I +r) sq. units 


x 12% (21+ 12) 
1244.57 m? (app). 


whose surface area is 


Total surface area = 4m? 
4n = 154 
Ax2 yp = 154 
F 
: 154х7 ik 
FUND A 
r= 41225 = 35 
Radius = 3.5 cm. 


5. A hemispherical bowl is made of steel, 0.25 cm 
thick. The inner radius of the bowl is 5 cm. Find 
the outer curved surface area of the bowl. 


Sol: 
Inner radius r 
Thickness 


outer radius R 


5cm 
0.25 cm 
540.25 = 5.25 cm 


^ 











Outer curved surface area = 27А? Sq. units 


И 


2 х2, (5.25) 

173.25 cm? 

6. The radii of the circular ends of a bucket of 
height 24 cm are 15 cm and 5 cm. Find the area 
of its curved surface. 

Sol: 
Given В = 15cm, г = 5cm, h = 24cm 


п 


l= JP +(R-r) 


= 4024) + (15 – 5)? 
4676 = 26cm 


nl(R+r) 


a 
Ба 
> 
ин 


и 


Z х26х 5+5) 


„ з, 1634.28 cm* 


7. The circumference of the base of a | 
cylindrical vessel is 132 cm and its height is | 


25 cm. How many litres of water it can hold? 
Sol: 


Radius = г, height = В. 
Circumference 277 = 132 
>r = 21 ст 
Volume = лг cu. units 


= Z x21x21x25 


= 34650 ст? 
34650 
1000 

= 34.65 litres. 





Quantity of water = litres 


[7 1000cm? = 1 It] | 


8. The height of the cone is 15 cm. If its volume is 
1570 cm’, find the radius of the base. 
Sol: 


h = 15cm, radius = г 


Volume Lay = 1570 
3 
1.2 
Бсср SS = 1570 
r = 100 


4100 = 10cm. 


radius of the base r 
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* 9. Find the amount of water displaced by a solid 


spherical ball of diameter 0.21 cm. 


501: 
Diameter = 0.21 cm; 
Radius = ES - 0.105 cm 
Amount of water displaced = Volume of the ball 
3 
= т 


= 422 (9105? 
3 T 
= 0.004851 cm’. 
10. A drinking glass is in the shape of a frustum 


of a cone of height 14 cm. The diameters of its 
two circular ends are 4 cm and 2 cm. Find the 


capacity of the glass. 
501: 
Given В = 2cm, г = 1cm 
Capacity of glass = Volume of frustum 


= Se + Rr +r?) си. units. 


Е оу x 2x1) +0") 


i S aee) 


308 
3 
= 102.67 cm? 


11. The radius of a cone is 20 cm. If its volume is 
8800 cm’, find the height of the base. 


Sol: 
Let Heighth = hem, 
radius = 20cm 
Volume = 8800 ст? 
Volume = Qm h 
la 
= лр = 8800 
а 
122 20x20xh = 8800 
8 7 
в- 8800х3х7 
7 22x20x20 
height = 21 cm 




















Ш. Short Answer Quest 


1. The diameter of a roller is 84 cm and its length : 
is 120 cm. It takes 500 complete revolutions to | 
move once over to level a playground. Find the : 
area of the play ground (in sq. m). : 
Sol: 

Diameter of roller — 





84cm 


ын = 42 ст = 0.42 т 


radius = — 
2 
length = h = 120cm = 12m 
Area covered by roller 
in one revolution = C.S.A of the roller 
= 2nrh 
= 2х®х042х12 
7 
= 3.168 m? 
7. Area covered in 
500 revolutions = Area of the playground 


500 х 3.168 = 1584sq.m | 


The slant height and base diameter of à conical | 
tomb are 25 m and 14 m respectively. Find the | 
cost of white washing its curved surface area at ' 
the rate of X 210 per 100 127 


Sol: 
diameter = 14 m; radius = 7 cm; 
Slant height | = 25 m 
GSA = ml = 27х25 
= 550m? 


Given, Cost of white washing per 100 m? is < 210 
Cost of white washing the conical tomb 


210 
= 550x — = $1155 
100 


3. The diameter of the moon is approximately | 
one fourth of the diameter of the Earth. Find the 
ratio of their surface areas. 

Sol: 
Let the diameter of the Earth be ‘R 


5. 


Unit - 7 | MENSURATION 


Ratio — 4. = 1:16 
16 


4. The radii of circular ends of а solid frustum of a 


cone are 33 cm and 27 cm and its slant height is 
10 cm. Find its total surface area. 

Sol: 

Given В = 33cm, г = 27cmand [= 10cm 


©. TSA of frustum = л (8 +? +1(R+r)) 


= Zey + (27) +10(33+27)) 


= 2 (1089 + 729 + 600) 
53196 
EE = 7599.43 cm? 


The sum of the radius of the base and the 
height of a solid cylinder is 37 m. If the total 
surface area of the solid cylinder is 1628 m’, find 
the circumference its base and volume of the 


cylinder. 
501: 
radius = r, height = h 
TS.A = 1628 
2ar(h+r) = 1628 
2nr(37) = 1628 
> r=7m 
and7+h = 37 
=> h= 37-7 = 30m 
Circumference = 2nr 
= 2% 2 x7 = 44m 
7 
Volume = zr^h 


- Z к7ж7 хз = 4620 m’. 





R 
Radius of the Earth = 2 
1 

Diameter of the Moon = a 
g R 
Radius of the Moon = A 


6. 


A right triangle ABC with sides 5 cm, 12 cm and 
13 cm is revolved about the side 12 cm. Find the 


volume of the solid so obtained. е 
| 2 
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Long Answer Questions 


1. A factory manufactures 1,20,000 pencils daily. 
The pencils are cylindric in shape, each of length 
25 cm and circumference 1.5 cm. Determine the 
cost of colouring the curved surface of the pencils 
manufactured in one day at X 0.05 per dm’. 

501: 
Let the radius of the base be ‘Г cm. 
Circumference = 27r 











Triangle ABC is revolved about the side АВ ! 2nr = 1.5 ст 
= Dom i „15 2105 
la : и" 
Volume of cone = — дей cu. units 
9 Curved surface area of pencil 
Ч бї 02) = 2л 
=o 
3 =2 2-3 х 405, х 25 
22 7 4 
= 100х 7 Cost of colouring 
100 cm? = 3.0.05 
_ = 314 ст? (app) p [^ 1. sq. dm = 100 sq. cm] 
7. The diameter of a metallic Бай is 4.2 cm. What | Cost of colouring = UD). 2x 2, 105 25 
is the mass of ball if the density of the metal is | 100 7 44 
8.9 g per cm’? i 3 
Sol: Р Ур 
Diameter =\4.2 cm; Hence, cost of colouring 1,20,000 pencils 
Radius = 2.1 ст 3 
= —x120000 = $2250. 
Volumes= Sar = ix f gay 160 
2 2 4 
= 38.808 cm? | 2. There are two cones. The curved surface area of 
Mass of the ball 2 Volume x Density one is twice that of the other. The slant height 
= 38.808 x 8.9 = 345.3912 g. of the later is twice that of the former. Find the 
ratio of their radii. 


8. A bucket is in the form of a cone. Its depth is 
24 cm and the diameters of the top and bottom 
ends are 30 cm and 10 cm respectively. Find the 


Sol: 
Let r, be the radius and /, be the slant height of first 
cone and г, be the radius and 1, be the slant height of 


capacity of the bucket. asesorias, 
Sol: 
30 їй С.5.А ofIcone = лл, 
Оеп "ур = 13 80 per o = Semad С.А of Icone = пы, 
В = 24cm Given лл, = 2nr, 
I 
Volume = 3 nh (R? + Rr +r’) cubic units. => nl -2nl, 
andr l = 2r, (21) 
12 ih 2 Ah 
2 2 
= gk US +15х5+ 5°) i rl, = 4г, 1, 
22 р г, = 4, 
= x 8% (225 +75 +25) п _ 4 
57200 ОМ, 
zhz mis 8171.42 ст? Hence, the ratio of their radii is 4 : 1. 








2 





Unit - 7 | MENSURATION 


3. The diameter of a sphere is decreased Бу 25%. . 
By what percent does its curved surface area 


decrease? 
Sol: 
Let the diameter be ‘x’ units 
s х ? 
radius = — units 
2 
C.S.A of sphere = 4nr^ sq. units. 


"i 
uin 


Given that diameter is decreased by 2596. 


Ш 


Ш 











New diameter = x - 25% of x 
х i 3 
= 10) = 4* 
3 
New Radius = гэ 
2 
3х Inx? 
C.S.A of here = «(x = 
of new sphere 8 16 
1 ml 9лх” 7nx* 
Decrease in C.S.A = 15-"^ 16 
Hence, percentage in decrease 
Tnx? 
_ 2% x 100% 
пх 
= 43.75%. 


4. A solid cylinder has total surface area of 
462 sq. cm. Its curved surface area is one-third its 
total surface area. Find the volume of cylinder. 





Sol: 
radius = г, height = В 
Т.5.А = 2nr(h+r) sq. units 
Given, 2nr (h--r) = 462 
462x7 
cher) = == Bu. 
2x22 2 
С.5.А = 2nrh sq. units 
Given, лей = лк +) 
her 
> h= 3 т = 2h —- 3 
Substituting (2) in (1) Ї 


- ...(1) | 6. A hemispherical tank is made up of an iron sheet 





Don 
147 E 
2h +25) = 5 
147 
Eo. £M 
6h 2 
12:22 usa 
2 
7 
r- mi) = 7cm 
22 la 
Vol = wh = —x m(2) 
'olume 7 (7) 2 
= 539 cm*. 


5. A cone of height 24 cm has a curved surface area 
550 си. Find its volume. 


Sol : 
radius = г, 
slant height = 1 
andl? = +h? 
= 7+24 = +576 
CS.A = nil 
= 2х, r? +576 cm? 
22 s 
ЯЕхгх и +576 2 
7 550 
rr *576 - 175 
Squaring both sides 
г? (12+ 576) = (175)? 


> 14+57612- (175)? = 0 
=> (2-49) (7 +625) = 0 
24625250, . 12-49 = 0 

п = 49 

г = 7ст. 
. Volume = улп cubic units. 


1 х7х24 
3 7 


1232 cm’. 





1 cm thick. If the inner radius is 1 m, then find 

the volume of the iron used to make the tank. 

501: 

Internal radius = ‘m = 1m 

External radius = “Rm = 1+0.01 = 1.01 m 

Volume of iron used = External volume — Internal 
" volume 

= gre = r°) cubic units 


fad 
ге 











Eno —i) 


Ш 


222 0.030301 
3 7 ` 


u 


0.06348 m? (app). 


7. The height of a cone is 30 cm. A small cone is cut 


off at the top by a plane parallel to the base. If its f 


ыл $ 
volume is = of the volume of the given cone, at : 


27 


what height above the base is the section made? 


801: 





Volume of the original cone ОАВ 


= rR H 
3 


= хх) 00) = 107R? cm? 
Volume of small cone OCD 
= Над cubic units. 


Given Volume of cone OCD 


1 
— (Volume of cone ОАВ) 
27 
1 
-nrh = 4 полк?) 
3 27 
Ь IOxR* ( d ) 
- 27 New? 
21081 
9 (т 


From similar triangles ООВ апа OPD. 


QB _ 00 _ 30 
b: 
A 
ны 





We get — = 
PD ОР h 
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R 30 


> LES .. (2) 
Substituting (2) in (1), 
10(30Y 
n- 5G) 
h? = 1000 
h = 10cm 


Hence, at (30 - 10) = 20 cm above the base, the 


section is made. 


8. A toy is in the form of a cone on a hemisphere 
of diameter 7 cm. The total height of the toy is 
14.5 cm. Find the volume and the total surface 
area of the toy. 

501: 


€ 14,53» 


Radius of hemisphere ' = Z= 3.5 cm 


Radius of base of cone = 3.5 cm 
Total height oftoy = 14.5 cm 
Height of conical part = 14.5 - 3.5 = 11 cm 


Slant height of cone] = 


= 412141225 
= 413325 = 11.54 ст 


Volume of toy = Volume of cone + 
Volume of hemisphere 


Р Tn T пг 
3 3 


2 
тг 

= (+21 
3 (h+2r) 





= 2 х12.25х 18 
3х7 
= 231 ст? 
Total surface area of toy = C.S.A of cone + 
C.S.A of hemisphere 
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= mr2nr = qr(l + 2r) 


2, 3.5 (11.54+2х3.5) 


и 


= 22х0.5х 18.54 = 203.94 ст? 


9. А petrol tank is a cylinder of base diameter 
21 cm and length 18 cm fitted with conical ends 
each of axis length 9 cm. Determine the capacity 


of the tank. 
Sol: 


E LN 
таш 
иш Е 
amm e. 
es M 


9cm 


Volume of Cylindrical Portion 
= nh 


= 6237 cm? 
Volume of two Conical ends 


= 2 (189) 
3 


4 i 
= HERES х9ст? | 


"M 4 2 
174636 
84 


= 2079 cm? 
Capacity of the tank = Volume of Cylinder + 
Volume of 2 Cones 
= 6237 +2079 
= 8316 ст? 





10. Find the volume of a solid in the form of a right 
circular cylinder with hemispherical ends whose | 
total length is 2.7 m and the diameter of each : 


hemispherical end is 0.7 m. 


Sol: 








07m 





Total length of Solid 


27m 
radius of hemispherical ends 


Ш 


1 


Volume of two hemispheres 


Volume of cylinder 


2. Volume of solid 


empty the bowl? 
501: 


=х0.7 
2 
ол 7 
2 20 
2.7 т 

2 
4 =”) cu. units 
д 29 (77 
ea с 
9 4 20 
0.1797 m? 
nr’h 


2 
IP 2 х2 
2 20 


0.77 m? 


0.1797 + 0.77 
= 0.95 m? (app) 


11. А hemispherical bowl of internal diameter 
36 cm contains a liquid. This liquid is to be filled 
into cylindrical bottles of radius 3 cm and height 
6 cm. How many such bottles are required to 


Radius of hemispherical bowl = 


Volume of hemispherical bowl = 


Height of cylindrical bottle = 
Radius of cylindrical bottle = 


Volume of cylindrical bottle = 


2. Number of bottles required = 
Volume of hemispherical bowl 


Volume of a bottle 
Г. 


36 
— = 18cm 
2 


2 M r 
P nr^ cubic units 


2 NEU 
-mn(18) em 
3 (18) 
6cm 

3cm 


ле cu. units 
z(3) (6) 


1447. 
Lg 








2 (18) 





7. Number of bottles required = z = 72. 
л (3Y (6) 


12. A vessel in the form of an inverted cone. Its 


height is 8 cm and the radius is 5 cm. It is filled 
with water upto the brim. When lead shots each 
of which is a sphere of radius 0.5 cm are dropped 
into the vessel, one fourth of the water flows 


out. Find the number of lead shots dropped into | 


the vessel. 
Sol: 
radius of coner = 5cm,heighth = 8cm 


1 Р 3 
volume of cone = 5 nr^h cubic units 


1 
lay) = 2007 88 
3 3 


Given that the cone is filled to the brim. When lead 


shots are dropped, one fourth of the water flown out. | 


‘The volume of water flown out 
1 2007 507 


Ган 3 





lumeofleadshot = ул? 541 
Volume of lead shot 3 24)" 





= Пот 
6 
2. Number о lead shots dropped into the vessel 
507/3 
= Е = 100. 


13. A right triangle with sides 3 cm and 4 cm is 
revolved around its hypotenuse. Find the volume 
of the double cone thus formed. 


Sol: 
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Let A ABC be the right triangle, right angled at A 
whose sides are AB and AC measure 3 cm and 4 cm 
respectively. 

The length of the side BC (hypotenuse) 


BC = NETZ 
= v25 
= 5cm 


By revolving, A ABC around Из hypotenuse ВС, the 
double Cone is formed. 


This solid consists two cones namely ВАА’ and САА" 
AO or A'O is the common radius. 

Height ofthe Cone CAA' is CO and slant height is 4 cm. 
Height of the Cone BAA'is BO and slant height is 3 ст. 
Now А АОВ is similar to A CAB 


Corresponding sides are proportional 
AO _ AB BO 


Hh e = nc Wn 
AO 
ES 59 = 3 > АО = 2 
4 5 5 
3 
Similarly, 29 = = 5 ВО = Л 
35 5 
СО = BC- BO 
NR UM 
S 5 
7. Volume of double Cone 
12 9 16 


v= Zh, =BO= =,h,=CO=—— 


1 дих во |+ | 12 x Co 
3 3 


= 3 пг? (BO + CO) 


22 (12Y (9 16 
28115423 
7х3|(5)15 5 





П 
w 
ge 
a 
o 

5, 





MIND MAP 




















Statistics с : Probability | 
_ Measures of | Measures of 
Central Tendency . Dispersion 
/ Mean | 
Median 
\ Mode 
203 : Y ў Y 
| Range- L- 5 Standard Co-efficient of Variance = g? 
Deviation: ) variation = (S.D.)? 
cv - £ x 100% 
x 
É Probability of | | Algebra of 
Events Events ) 
S-Sample —Q (1) P(A UB) = P(A) + P(B)- РАС B) 
| 


яс) | РОВ) T | (2) Р(Ас\В)= P(A)— Р(Аг\В) 
= — | (3 P(ANB)= P(B)- Р(Аг В) 





(3 





MEASURES OF DISPERSION 


Prasanta Chandra Mahalanobis is the "Father of Indian Statistics". 


@ He was awarded the Padma Vibhushan in 1968 for introducing innovative techniques for conducting 
large scale sample surveys. 





@ The Government of India has designated 29% June every year, coinciding with his birth anniversary 
as “National Statistics Day". 


@ STATISTICS is derived from the Latin word status which means a Political State. 
@ The study of statistics is concerned with scientific methods for collecting, organising, summarising, 
presenting, analysing data and making meaningful decisions. 
Recalling Measures of Central Tendency 
@ A number that represents the whole data is called a Measures of Central Tendency or an average. 
@ The Measures of Central Tendency usually will be near to the middle value of the data. 


f£ The Most Common Measures of Central Tendency are 


" Р я М " — . Sum of all observations 
(i) Arithmetic mean Arithmetic mean x = 


(1) Median 
(ш) Mode 


Methods of Finding Mean 


' 
р 
р 
р 
р 
І 
' 
р 
Ц 
' 
' 
' 
' 
р 
р 
р 
р 
р 
р 
р 
р 
i 
р 
р 
р 
р 
р 
' ховд от 
' Number of observations 
' 

! 

р 

р 











Grouped data 


Assumed Mean 
Method 


Уа, 


1=1 





Ungrouped data 









Step 
Deviation 
Method 


х=А+ 


Ул 


Where 4, = х,- А 
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f? The representation of facts numerically is called Data. 

f? Each entry in the data is called an Observation. 

@ The quantities which are being considered in a survey are called Variables. Variables are generally 
denoted Бу ху, Ху, ху,... 

@ The number of times a variable occurs іп a given data is called the Frequency of that variable. It is 
generally denoted as fj, Б, fy, Ё,... 

@ Dispersion is a measure which gives an idea about the scatteredness of the values. 

@ Measures of Variation (or) Dispersion of a data provide an idea of how observations spread out (or) 
e 


Scattered throughout the data. 
Different Measures of Dispersion are 
7 Range ** Mean Deviation 
** Quartile Deviation Яс Standard Deviation 
* Variance 77 Co-efficient of Variation 


Range: 
f? The difference between the largest value and the smallest value is called Range. 
RangR - L-S 
L-S 
Р Co-efficient of Range = Tas 
where L- Largest Value 
S — Smallest value 


@ If the frequency of the initial class is zero, then the next class will be considered for the calculation 





of range. 
@ We know that the squares of deviations from the mean (x), ie, (x, - xy 20 for all observations 
xji71,2,3,..., n. 
@ If the deviations from the mean х; — x are small, then the squares of the deviations will be very small. 
Variance: 


Ф The mean of the squares of the deviations from the mean is called Variance. It is denoted by с’. 
@ Variance = Mean of squares of deviations. 


J (x, xy 
Ф Variance с? = ^! 
Standard Deviation: 
@ The positive square root of the variance is called Standard Deviation. 
@ Standard deviation is the positive square root of the mean of the squares of deviations of the given 
values from their mean. 


@ Standard deviation gives the clear idea about how far the values are spreading or deviating from 


their mean. n ен 
D(x, =x? 
= i=l 


Standard deviation с 


п 
Karl Pearson was the first person to use the word standard deviation. 
German mathematician Gauss used the word mean error. 


The standard deviation and mean have same units in which the data are given. 





10% Std | MATHEMATICS 


CALCULATION OF STANDARD DEVIATION 





= Ungroupeddata = Grouped data 
j ? (Both discrete and continuous) 


t г? LT i. i 




















(Direct) Mean “Assumed Step { { { 
Method Method, Mean Deviation “Mean “Assumed Step 
| Method Method Method Mean Deviation 
Method Method 
| [zx (ух р - == 
СО 5 т Ef, a? | 
" 3 Zd? (X4, РЕНЕ | 
= |—-| — VN 
n n 
Р = 
whered, =x, А where N 2 Y f, 
уй А-аззитей mean = 
o= |2 d =x, -x 
n 
where d, = x, —x 
НЯ. (s | 
N N 
xj—A 
where =" — where 4, =х,-А 
С - Common divisor od y a 
ae cz И ху 
N 
if continuous ) 


f? If the data values are given directly then to find standard deviation we use 


Dx; (2: ] 
с = геры ‘еч 


п п 


f? If the squares of the deviations from the mean of each observation is given then to find the 


—> 
standard deviation we use с = 4 2 ба) 
п 


f When the mean value is not an integer, then we use Assumed mean method to find standard 
deviation. 


f? The standard deviation will not change when we add or subtract some fixed constant to all the 
values. 


© When we multiply or divide each data by a fixed constant then the standard deviation is also get 
multiplied or divided by the constant. 


р 
П 
р 
р 
' 
р 
1 
1 
р 
р 
р 
р 
р 
р 
р 
р 
р 
1 
1 
' 
р 
р 
р 
р 
р 
р 
р 
р 
р 
' 
р 
р 
р 
р 
р 
р 
р 
р 
р 
Ч А - Assumed mean 
: s 
р 
i 
1 
р 
р 
р 
р 
р 
: 
р 
р 
р 
' 
р 
р 
р 
р 
: 
П 
р 
р 
р 
р 
' 
р 
р 
П 
1 
р 
р 
р 
р 
р 
р 
П 
' 
р 
: 





у 
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Find the range and co-efficient of range of the 
following data: 25, 67, 48, 53, 18, 39, 44. 
501: 
Largest value L = 67; Smallest value $ = 18 
Range R= L - S = 67 – 18 = 49 
L-S 
L+S 
67-18 49 
67418 gg" 0576 





Co-efficient of range= 


Co-efficient of range= 


Find the range of the following distribution. 


Age (in years) Number of students 











Sol : 
Here Largest value L = 28 
Smallest value $ = 18 
Капде В = L-S=28-18 
= 10 Years 


ШЕЕ The range of a set of 
largest value is 70.08. Find the smallest value. 
Sol: 


Range В = 13.67 
Largest valueL = 70.08 
Range R= L-S 
13.67 = 70.08-S 
$ = 70.08 - 13.67 = 56.41 


Therefore, the smallest value is 56.41. 


The number of televisions sold in each day of a 


week are 13, 8, 4, 9, 7, 12, 10. Find its standard 
deviation. 


Sol: 








data is 13.67 and the 





Standard deviation 
o . [Ex (Ex Ї 
n n 
ез (езү 
7 (4 
89-81 = в 


Hence с= 2.83 


The amount of rainfall in a particular season 

for 6 days are given as 17.8 cm, 19.2 cm, 
16.3 cm, 12.5 cm, 12.8 cm and 11.4 cm. Find its 
standard deviation. 

Sol: 

Arranging the numbers in ascending order 

we get 11.4, 12.5, 12.8, 16.3, 17.8, 192. 

Number of observations n 6 

11.4 +12.5 +12.8 +16.3 + 17.8 + 19.2 


6 





Mean = 


90 
= — 215 
6 





Hence 6 = 29 


БЕ The marks scored by 10 students in а class test 
y 
are 25, 29, 30, 33, 35, 37, 38,40, 44, 48. Find the 
standard deviation. 


Sol: 


The mean of marks is 35.9 which is not an integer. 
Hence we take assumed mean А = 35, n = 10. 


у 
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Standard deviation 


xd? =) 
o =,/—--|— | Же 
n n 


2 
ЭР Br (3 x5 = Шз 
"үз 8 “V2 4 
=\/5.5-025х5 = 2.29х5 





с = 1145 





Find the standard deviation of the following 
Н data 7, 4, 8, 10, 11. Add 3 to all the values then 
find the standard deviation for the new values. 
| Sol: 
Standard deviation : Arranging the values in ascending order 


уа? (zaV | we get 4, 7, 8, 10, 11 and n- 5 
р р | 
AY 10 10 T 
= 532081 
= V44.49 
6.67 





45.3 — 0.81 


diis 














Henec 6 = 
Standard deviation 

The amount that the children have spent for ; 2 Ч 

5 е кыы | Zx; Үх, 
purchasing some eatables in one day trip of a | Gt ue ---1--5 
school are 5, 10, 15, 20, 25, 30, 35, 40. Using мер | = Vn Үл 
deviation method, find the standard deviation ; 1 
of the amount they have spent. i = [350 - (8) 

Sol: | 15 15 


We note that all the observations are divisible ! с 
Бу 5. Hence we can use the step deviation method. 
Let Assumed mean А = 20, n = 8. 


46 = 245 


When we add 3 to all the values, we get the 
new values as 7, 10, 11, 13, 14. 


100 


121 


169 


196 





9 
4 
1 
0 
1 
4 
9 
16 





Хх,-55 Ex? = 635 








ха, = ха =44 
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Standard deviation 








xx Е) 
= = 
n n 
_ |65 (sey 
5 (5 
с = V6 =245 


From the above, we see that the standard deviation | 
will not change when we add some fixed constant to | 


all the values. 


Find the standard deviation of the data 2, 3, 5, 
7, 8. Multiply each data by 4. Find the standard 
deviation of the new values. 


Sol: 


Given, п=5 





Standard deviation 





= V5.2 = 228 
When we multiply each data by 4, we get the new 
values as 8, 12, 20, 28, 32. 





400 
784 
1024 





Ix? 2416 











Standard deviation 
=x, т 
n 
2416 (100) 
5 5 


4832-4002 4832 
в = 16х52 = 4/52 =9.2 


From the above, we see that when we multiply 
each data by 4 the standard deviation is also get 
multiplied by 4. 


! Find the mean and variance of the first n 


al numbers. 





n 
501: 

Sum of all the observations 
Mean х = Number of observations 


+n nnl) 
= ~ 2хп 


D d e 
n n 


Ух? =P 4243? 4.407 
(Хх)? = @+2+3+....+п)* 





Mean х = 


Variance o^ = 


_ eoe Tun] 





6xn 2xn 
2 27 +3141 и +2п+1 
6 4 
_ An? +6и+2-— Зи? —би-3 
12 
2 
т-1 
Vari Жы 
ariance с’ 12 


| 48 students were asked to write the total number 


of hours per week they spent for watching 
television. With this information find the 





standard deviation of hours spent for watching 
television. 
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Standard deviation 


эг Зи (На) 
М М 


- м ау 
Е 29 (29 
240x 29-16 
= 4 29x29 











6944 


9 = 29x29 = 2.87 











E] Marks of the students in a particular subject of 
= ЖД 432 . a class are given below. 
Mean x = N и =9 (Since М = Xf) 





Marks Number of students 


10-20 12 


40-50 9 
50-60 7 


Find its standard deviation. 
Sol: 
Let Assumed mean, A = 35, c = 10 


Standard deviation 








124 
—»—- 2.58 
48 


2-7" 








The marks scored by the students in a slip tesi 
are given below. 














Find the standard deviation of their marks. 
501: 


Let the assumed mean, А = 8 























71 5041 


10x42.779 ; — 16.67 


а 
Ш 





у 
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ШУ The mean and standard deviation of 187 5 


observations are found to be 10 and 5 respectively. : 
On rechecking it was found that one of the 
observation with value 8 was incorrect. Calculate 
the correct mean and standard deviation if the : 
correct observation value was 23. 

Sol: Sn 

n-15,x =10, с=5; к= —; 

Ух = 15х10 = 150 

Wrong observation value = 8. 

Correct observation value = 23. 

Correct total = 150 - 8 + 23 = 165 


с t x e 
е = — 
orrect mean х 15 


Ш 


11 


"T x (Ix) 
Standard deviationo = ,|—— -| — 





Ух? 2 
Incorrect valueof с = 5 = \ 15 — (10) 
xx Ga 
----10025 =125 
25' = 75 15 


Incorrect value of x^ = 1875 


Correct value of Хх? = 1875 – 8 + 232 = 2340 


2340 ед 
= (i 
15 (11) 


с -[i56-121 = J35 = 59 


Correct standard deviation с = 





E is a value that represent a set of data 
An observation 





2. The sum of all the observations divided by : 
number of observations is 
ПЕ Arithmetic Mean 


3. If the sum of 10 data values is 265 then their mean : 





4. If the sum and mean of a data are 407 and 11 
respectively, then the number of observations in | 
the data are i 


Ans 37 





. The range of first 10 prime numbers is 


[ins 27 
Range = L-S=29-2=27 


6. № the variance is 0.49, then the standard 
deviation is 


Immo; 








. Does the mean, median and mode are same for a 


given data? 

Inaperfectly symmetrical distribution, the mean 
and median are the same. If the distribution has 
one mode, the mode is same as the mean and 
median. 

That is a symmetrical distribution which is 
unimodal has its mean, median and mode the 
same. 


. What is the difference between the arithmetic 


mean and average? 

ЕТЕ The measures of Central Tendency Mean, 
median and mode are called averages. 
Arithmetic mean is the sum of all observation 
divided by total number of observations. 50, 
Arithmetic mean is one type of averages. 


. The mean of n observation is x , if first term is 


increased by 1 second term is increased by 2 and 

so on. What will be the new mean? 

Given the mean of n observations is x . Let х, 
ху. Ху. ..... X, be the n observations. 


Then 8 + *5 t XL 
n 
If 1 is added to the first term, 2 to the 


second term and so on. 


"Then the terms will be x, + 1, x, + 2, x, + 3... x, + 0. 
Now the mean 


х, +1+х, +2+х, +3+..+х,+п 





п 


= ЗЯ tatata, , 1424345040 





п n 


п(п+1) 
Е йн 





=х+—2 
n 
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= n(n-l) 1 
x х- 

2 п 
- (n+l) 
х+ 


2 








4. Can variance be negative? 
ТЕ Variance cannot be negative, because it is the 
mean of the squares of the deviations from the 
mean. Any squared value never be negative. 


5. Can the standard deviation be more than the 
variance? 
The variance is the square of the standard 
deviation. 
So if the variance less than 1, then the standard 
deviation be more than the variance, otherwise 
variance has the greater value. 
For example if variance — 0.001, then the 
standard deviation = J0.01 = 0.1 


6. For any collection of n values. 
(i) Ex, 
(ii) (Ex) 





@ E(x,- x) = Ed, , the sum of deviations 
from the mean of each observations. 








G) Ix- = 5х, _ 2% 
n 

-1 
_ Уу, 

п 


7. (i) Thestandard deviation of a data is 2.8, if 5 
is added to all the data values then the new 
standard deviation is —— — 

2.8 


(ii) If S is the standard deviation р, 4, г then 
standard deviation of p -3, q- 3, r-3 is 


S о 
№ Exercise 8.1 








1. Find the range and coefficient of range of the : 


following data. 
(i) 63, 89, 98, 125, 79, 108, 117, 68 
(ii) 43.5, 13.6, 18.9, 38.4, 61.4, 29.8 


(=) 





Sol: 
(i) 63, 89, 98, 125, 79, 108, 117, 68 
Largest value L- 125 
Smallest value 5 = 63 


Rang R =L-S=125-63=62 
| 1-5 125-63 
Coefficient of range = 7 4 = 125163 
- ix, = 0.329 = 0.33 
188 


Range = 62 ; coefficient of range = 0.33 


Gi) 43.5, 13.6, 18.9, 38.4, 61.4, 29.8 
Largest value L = 614 


Smallest value $ = 13.6 
Range= L-S 
= 61.4 - 13.6 = 47.8 
61.4 —13.6 
Coefficient of range= срд +13.6 
47.8 
= 75 = 0.637 = 0.64 


~ Range = 47.8 ; co-efficient of range = 0.64. 





2. If the range and the smallest value of a set of 
data are 36.8 and 13.4 respectively, then find the 
largest value. 

Sol: 


Given range = 36.8 


Smallest value = 13.4 
Range В = 1-5 
36.8 = L- 13.4 
36.8 + 13.4 =L 
L = 50.2 


7 The largest value L = 50.2 


w 


. Calculate the range of the following data. 


























Income |400-450 | 450-500 | 500-550 [ 550-600 | 600-650. 
Number 8 12 30 21 6 

of workers 

Sol: 


Here the Largest value L = 650 


Smallest value S = 400 
^ Range В = 1-5 
R = 650 - 400 = 250 
5 Range R = 250 
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4. A teacher asked the students to complete 60 Н 


pages of a record note book. Eight students have 
completed only 32, 35, 37, 30, 33, 36, 35 and 37 
pages. Find the standard deviation of the pages 
yet to be completed by them. 
Sol: 
Total pages — 60 
Completed pages by the students are 

32, 35, 37, 30, 33, 36, 35, 37 
Let the pages yet to be completed by 8 students be x, 


Pages yet to be completed 
(x) 
x, = 60 - completed pages 














Standard deviation o = 





9497 (275ү 
8 48 


= 41187125 -1181.64063 





1187.125 -= (34.375) 


548437 


5. Find the variance and standard deviation 
of the wages of 9 workers given below: 
$ 310, < 290, < 320, < 280, < 300, < 290, < 320, 
$310, $ 280. 
501: 
Arranging the numbers in ascending order 
$ 280, $ 280, $ 290, X 290, $ 300, € 310, € 310, 
$ 320, $ 320 
Mean 280+280+290+290+300+310+310+320+320 
9 


=2.34 ^ o= 2.34 














с = 4-0 
п 
2000 
с = |= 
9 
<= \222.222.. = 14.907 = 14.91 
Wehave © = 222.222 


Variance g? = 222.22 


^+ Variance = 222.22; 
Standard deviation = 14.91 


6. А wall clock strikes the bell once at 
1 O'clock, 2 times at 2 O'clock, 3 times at 
3 O'clock and so on. How many times will it 
strike in a particular day? Find the standard 
deviation of the number of strikes the bell make 
а day. 

Sol: 
Clock strikes once at 1, twice at 2, thrice at 3 and so 
on. 
But it only strikes 12 times at most and then it 
repeats. So, Number of times clock strikes = 
2(1+2+3+4+5+6+7+8+9+ 10+ 11 + 12) 
=78 х 2 = 156 times. 
In a particular day the clock strikes 156 times. 
Also standard deviation for first n natural numbers 








144-1 








(9) 











= | j^ 2411.92 


= 2х 3.45 =6.9 
< Standard deviation of the number of strikes the 
bell make а day = 6.9 


7. Find the standard deviation of first 21 natural 





numbers. 

Sol: Standard deviation of first n natural numbers 
_ -1 
Van 


SD of first 21 natural numbers 


. Br-1i 
12 
m-i [440 

Sp 25112 


= \36.6666 = 6.05 


Standard deviation of first 21 natural numbers = 6.05 





8. If the standard deviation of a data is 4.5 and if 


each value of the data is decreased by 5, then : 


find the new standard deviation. 

Sol: The standard deviation of a given data is 4.5. 
If we subtract some fixed constant from all the data, 
the standard deviation will not change. 

«^ Each value of the data decreased by 5, the new 
standard deviation will not change. 
^. New standard deviation = 4.5 


е 


If the standard deviation of a data is 3.6 and 
each value of the data is divided by 3, then find 
the new variance and standard deviation. 

501: 

Standard deviation of a data = 3.6. 

When each value of the data is divided by a fixed 
constant, then the new standard deviation is also get 
divided by the constant. 

7 If each value is divided by 3, then 


3.6 
New standard deviation = FE 12 


New variance = o^ = (1.2? 
New variance = 1.44 
New standard deviation- 1.2 


10. The rainfall recorded in various places of five 


districts in a week are given below. 


= 
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Find Из standard deviation 
Sol: Let the assumed mean А = 55 

















Standard deviation с = 


а (хла, ў 
N 


2450 (40) A 
S 4|. = fo1.25-1 
40 (8) 
=,/6125-1 -4/6025 


Standard deviation с = 7.76 





11. Ina study about viral fever, the number of people 
affected in a town were noted as 











Age in years | 0-10 | 10-20 | 20-30 | 30-40 | 40-50 | 50-60 | 60-70 
Number 
of people 
affected 








Find its standard deviation. 
Sol: 
Let us take the assumed mean A = 20 and C = 5 
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Zid? (хуа, 
Standard deviation с =Сх OW “Эр, 
1177 (201) 
=> yl | 
65 (65 
1177 _ 40401 
9= 5х 65 4225 
76505 — 40401 
oe SS Д 
4225 


с=5х 4854 
o =5 x 2.92 = 14.6 
Standard deviation с = 14.6 
12. The measurements of the diameters (in cms) of 


the plates prepared in a factory are given below. 

Find its standard deviation. 
Diameter 

(cm) 


Number 


of plates 









Diameters 
(cm) 





20.5-24.5 
24.5-28.5 
28.5-32.5 
32.5-36.5 
36.5-40.5 
40.5-44.5 


























fd, 
--158 


Ifd? 
=1052 


























Xd? (хуа ү 
N N 
1052 (-158] 
84 | 84 
22092 6241 
1764 1764 


15851 
с-2х 1764 =2 х 48.98 


с =2 х 2.99 = 5.99 


-. Standard deviation с = 5.99 = 6 


Don 
+ 13. The time taken by 50 students to complete a "= 
100 meter race are given below. Find its standard 
deviation 
Time taken 
(sec) 
Number of 
students 

















8.5 - 9.5 |9.5 - 10.5] 10.5 - иа|нэ- 12.5|12.5 - 13.5] 














501: 
Let x, are the midvalues of the given set 
Assumed mean A = 11 























3900 —64 3836 
Ё 2500 \ 2500 
= 1.5344 = 1.238 = 124 


< Standard deviation с = 1.24 


14. Рог а group of 100 candidates the mean and 
standard deviation of their marks were found to 
be 60 and 15 respectively. Later on it was found 
that the scores 45 and 72 were wrongly entered 
as 40 and 27. Find the correct mean and standard 


deviation. 
Sol: 

Mean x =60 
Standard deviation © = 15 


Wrong scores = 40and 27 
Correct scores — 45 and 72. 


(<) 
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Ух, 
Old Mean = 2 = 60 
п 
=x, 
100 7:60 


Old Ух, = 60 x 100 = 6000 
7 Correct Ex, = 6000 – wrong scores + 
Correct scores 


= 6000 - (40 + 27) + (45 + 72) | 
= 6000 - 67 + 117 
Correct Ex, = 6050 





Xx, _ 6050 


n 100 


Correct Mean = Correct 


Correct Mean = 60.5 
Old Standard deviation © = 15 


n n 
2 

15 = (29 oy 
n 


Squaring on both sides 


с 





Ух? 
225 = ----3600 
n 
225 4 3600 Ix 
TET IO 
2 
old Exi _ 395 
100 
Old Xx? = 3825 x 100 
Old Хх? = 382500 
Correct Ex = 382500 - (wrong scores)? + 


(correct scores)? 
= 382500 — 40? - 272 + 452 +722 
= 382500 - 1600 - 729 + 2025 
+5184 | 
= 382500 -2329 + 2025 + 5184 
= 389709 -2329 


= 387380 


387380 
= й — (60.5) 
100 
= 4/3873.80-3660.25 
4213.55 


14.61 


Correct Хх? 


Correct © 





с 


Correct © = 14.61; Correct Mean = 60.5 


' 15. The mean and variance of seven observations 


are 8 and 16 respectively. If five of these are 
2,4, 10, 12 and 14, then find the remaining two 
observations. 
Sol: 
Mean =8 
Variance = 16. 
Let a and b be the missing observations 
Sum of observations 


о = Mean 
Number of observations 


2-4-10-12-14-а-45 ыё 





7 
42 +а+Ъ = 56 
a+b = 56-42-14 (1) 
b = 14-а 
Xx - xy 
Variance = “+ 
n 
X3 
их 
урлаж, 





i _ (2-8) +(4-8) «00-87 +(12-8) +(14-8)° +(a- 8) + (6-8) 


7 
16-36416+4+16+364 (a— 8) 48-87 
2 
108 + (а-8)2+ (5-8)? = 112 
(а – 8)2+ (6-8) = 4 
Put Ь = 14-аіп (2) 
(a-8?*(b-8? = 
(a- 8)2 + (14-а) - 8)? = 
(а – 8)2+ (6-а)? = 
a? +64- 16а + 36 +а2- 12а-4 = 
2a? - 28a +96 = 





mo 


cone en 


Divided by 2, 
а? - 14а+48 = 0 
(a-6)(a-8) = 0 
а = бога=8 

а=6 5 = 14-а=14-6=8 
а = 


6andb=8 


/. Remaining numbers are 6 and 8. 
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| Co-efficient of variation is used for comparing two or more data for corresponding changes even if 
! they are in different units. 


f? It is expressed in percentage 


f? The set of data showing less co-efficient of variation is more stable than the other set which 
shows higher co-efficient of variation. 


Worked Exam les : Coefficient of variation C.V, = 92 x100% 


3 à " x 
BENE] The mean of a data is 25.6 and its co-efficient of s 


1 

р 

' 
н Lu 
d Ц 
! à хээ с 1 
: f? Co-efficient of variation C.V = =x 10096 

х 

4 ' 
: 1 
4 ! 
! Uu 





variation is 18.75. Find the standard deviation. CV, = 5 х100% = 11.4096 (for weights) 
Sol: я gia! 
Mean x = 25.6, Co-efficient of variation, CV, = 5.48% and СУ, = 11.40% 
СУ. = 18.75 | Since С.У, > C.V,, the weight of the students is 
Co-efficient of variation, СУ. = © x 100% | m {лїп than the height. 


$ 
с 

=——-х100; = с =4. 

18.75 25.6 48 


| ИЛ The consumption of number of guava and 
orange on à particular week by a family are 
given below. 






BENI The following table gives the values of mean 
and variance of heights and weights of the 10% 
standard students of a school. 


Number of 
Guavas 
Number of 

Oranges 




















Which fruit is consistently consumed by the 
family? 
Sol: First we find the Coefficient of variation for 
guavas and oranges separately. 
Which is more varying than the other? р Number of guavas n =7 
Sol: 
For comparing the two data, first we have to find 
their Co-efficient of Variations 





5: [46.50 kg 









Variance 2.25 cm? IETZ kg? 





Mean x, = 155 cm, variance бү = 72.25 cm? 
Therefore standard deviation % = 8.5 


Co-efficient of variation C.V, = 21 x 1009 
85 м 
CV, = 755% 100% = 5.4896 (for heights) 


Mean X, = 46.50 kg, Variance ©} = 28.09 kg? 
Standard deviation ©, = 5.3 kg 





13) 
(463. | 
| 
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30 


Mean м = > =4.29 


Standard deviation 9, = 
136 (30) 
ká 7 


= 19.43 — 18.40 = 1.01 


Co-efficient of Variation for guavas 





6, 1.01 
== = — x100% = 
C.V, == x 100% = 429 = 23.54% 


x 


Number of oranges n =7 








26.29 — 18.40 
Coefficient of Variation for Oranges 


2.81 
GN; = Be. = =x 100% 
2 = =2%100% = 429 


% 
= 65.50% 

С.У, = 23.5496, С.У ‚= 65.5096. Since, C.V, < С.У„ 

we can conclude that the consumption of guavas is 

more consistent than oranges. 


rogress Check 


1. Co-efficient of variation is a relative measure of 


Standard deviation 








2. When the standard deviation is divided by 
the mean we get 
Co-efficient of variation 


3. The coefficient of variation depends upon 
and 
Mean and Standard deviation 





4. If the mean and standard deviation of 
a data are 8 and 2 respectively then the 
coefficient of variation is : 


2596 


. When comparing two data, the data 
with — coefficient of variation is 
inconsistent. 

More 








| Їй Exercise 8.2 


1. The standard deviation and mean of a data are 
6.5 and 12.5 respectively. Find the coefficient of 
variation. 


501: 
Standard deviation c = 6.5 
Mean x = 12.5 


с 
Coefficient of variation C.V = = х 100% 


£5 10006 
25 


Со х 10096 
25 


By 100% 
25 


= 52% 


Co-efficient of variation is 52% 


2. The standard deviation and coefficient of 


variation of a data are 1.2 and 25.6 respectively. 
Find the value of mean. 

Sol: 

Standard deviation = 1.2 

Coefficient of variation = 25.6 


с 
Coefficient of variation C.V = =X 100% 
х 


25.6 = 1 х 10096 
х 
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= 12 x100 = 4.687 
25.6 
Mean x = 469 


3. If the mean and coefficient of variation of a data 
are 15 and 48 respectively, then find the value of 
standard deviation. 


Sol: _ 

Mean x = 15 

Coefficient of variation (C.V) = 48 

Coefficient of variation C.V = © х 100% 
х 


o 
_ 9 «100% 
„ыт 





48х15 26 
100 
с =3б=72 
5 


Standard deviation © =7.2 


4.I£ n = 5, x = 6, Ux’ = 765, then calculate the | 


coefficient of variation. 
Sol: 


To find the coefficient of variation we need standard | 


deviation (c) 


UPS gg n 


2 765 
288 „ЖЕЗ, 
п 5 
2 Эн 
(=) = (x) = 62 =36 
n 


[153)-36 = J7 





с = 
= \Вх3х13 
с = 3/13 
с 
Coefficient of variation = m x100% 
13 3.60555 
E UC = ҮЗ өн, = = «100% 
6 


=1.80277 x 100% = 180.277 % 
/. Coefficient of variation = 180.28 96 








patel 


5, Find the coefficient of variation of 24, 26, 33, 


37, 29, 31. 
Sol: 
Ascending order : 24, 26, 29, 31, 33, 37 


Standard deviation с = 





Let the assumed mean A = 31 








а 
" 
© 
e 
RI 

! 

— 

[ 

и 
= 
ч 

! 


со-041867 =43 
Ж zt UH 
Men x = ġ 
=  24426429431433437 
Меп X = ——— ————————— 
6 
x = 180.30 
6 
Now co-efficient of variation С.У = 2 x 100% 
x 
4.3 
СУ = 3p 10096 =0.1433 x 100% 
= 14.33% 
Co-efficient of variation of the given data 
= 14.33% 


. The time taken (in minutes) to complete a 


homework by 8 students in a day are given by 
38, 40, 47, 44, 46, 43, 49, 53. Find the coefficient 
of variation. 

Sol: 

Given data are 38, 40, 43, 44, 46, 47, 49, 53. 
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Xd? =172 


24 (ay 
=A N N 

172 {зү 5 
с = А = 2152 @) 
715—1 2205 - 453 


— Sum of the given observations 
Mean duc ine 








с 


Number of observations 


38 + 40+ 43 + 44+ 46 + 47 + 49 + 53 





х= 


8 
za Vm 
La >= 
Coefficient of variation C.V = © x 100% 
х 
= 233 оде, = 223 
45 


Co-efficient of variation — 10.0796 


7. The total marks scored by two students Sathya 
and Vidhya in 5 subjects are 460 and 480 with 
standard deviation 4.6 and 2.4 respectively. Who 
is more consistent in performance? 

Sol: 


(1) Sathya 
466. 
2 


Sum of marks in 5 subjects = 460 





Ex, _ 460 
N 5 
Standard deviation с = 4.6 





. Mean marks of sathya x = =92 


Co-efficient of variation C.V = 2x 100% 


x 
= 46 100% = 250% 
92 92 
= 10656 
2 
CN of Sathya = 5%. 


(1) Vidhya 
Sum of the marks in 5 subjects = 480 


. Mean marks of Vidhya x= ru = —— 496 


Standard deviation © = 2.4 


Co-efficient of variation C.V. = 2 x 100% 


x 
e + 100% = 240% 
96 96 
- EET 

4 


C. V. of Vidhya = 2.596 
C. V. of Vidhya « C. V. of Sathya 


Vidhya is more consistent in her 
performance. 


8. The mean and standard deviation of marks 
obtained by 40 students of a class in three subjects 
Mathematics, Science and Social Science are 
given below. 


Mae | $e ono 








Which of the three subjects shows highest 
variation and which shows lowest variation in 


Mathematics: 
Mean x 256 SD с = 12 


Co-efficient of variation C. V = S x100% 
x 
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2 1200 
=, % 100% = гсн 21.43% с 0)? = V8 
Science: с = 2.828 = 2.83 
Mean х =65; SD с = 14 = — Xx, _ 18+20+22+24+26 
= Меап хилд аг = 
Co-efficient of variation C. V = = х100% N 
x 110 2 
ы 14 x100% = 1400, 5 
65 Co-efficient of variation C. V. = = x 10096 
= 21.53896 = 21.5496 x 
Social Science: "S x100% = 12.86% 
= 22 
Mean x =60;SD © = 10 For the city B 
Co-efficient of variation C. V = © x 10096 Let the Assumed mean B = 15 
23 
100 
- 10, 100% = Е 
60 
= 16.666% 


= 16.67% 
‘The highest variation is in the subject science and the ; 
lowest variation is in the subject social science. 





9. The temperature of two-cities A and B ша, 
winter season are given below. 


Temperature of city A | 18 | 20 
(in degree Celsius) 





Temperature of city B | 11 17 
(in degree Celsius) 








Find which city is more consistent in temperature 


changes? 
Sol: Men x- E 
2 2 
Standard deviation с = za (z4) 11+14+15+17 +18 
N N = 
5 
For the city A = 75 _ E 
Let the assumed mean A = 22 Еа : 


Co-efficient of variation C. V = 2 х 10096 








х 
= 24495 „100% 
15 
= Ее = 16.33% 
15 


C. V. of temperature of city А < C. V of temperature 
of city B. 
City A is more consistent in temperature 





change. 
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1. Random Experiment: 
A random experiment is an experiment in which 
(i) The set of all possible outcomes are known. 
(ii) Exact outcome is not known. 
Example: Tossing a coin, rolling a die. 
2. Sample Space: 


The set of all possible outcomes in a random experiment is called a sample space. It is generally 
denoted by S. 


Example: When tossing a coin the possible outcomes are {H,T}. 
Sample space S = {H, T} 
3. Tree Diagram: 


Tree diagram allow us to see visually all the possible outcomes of an experiment. Each branch of a 
tree diagram represent a possible outcome. 


Example: When tossing two coins. 
H HH 


! 
i 
р 
р 
р 
р 
' 
р 
р 
D 
р 
р 
р 
р 
р 
р 
i 
' 
р 
р 
i 
' 
р 
р 
i 
! 
р 
р 
р 
р 
р 
i i uc HT 
2 Coins 
i T ты йн 
1 "LE 
р 
р 
! 
i 
i 
i 
р 
р 
р 
i 
р 
р 
р 
р 
р 
р 
i 
р 
р 
р 
р 
р 
р 
р 
' 
р 
i 
i 
! 
! 
i 


Sample space S = {HH, HT, TH, TT} 
4. Event: 
In a random experiment, each possible outcome is called an event. 
Thus an event will be a subset of the sample space. 
Example: Getting two heads on tossing two coins. 
5. Trial: 
Performing an experiment once is called a trial. 
6. Equally likely events: 
Two or more events are said to be equally likely if each one of them has an equal chance of occurring. 
Example: Head and tail are equally likely events in tossing a coin. 
7. Certain events: 
In an experiment, the event which surely occur is called certain event. 


Example: When we roll a die, the event of getting any natural number from 1 to 6 is a certain event. 
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, 
8. Impossible event: 
In an experiment if an event has no scope to occur then it is called an impossible event. 


Example: When we toss two coins, the event of getting three heads is an impossible event. 


9. Mutually exclusive events: 
Events A and B are said to be mutually exclusive if АПВ=ф 


Example: On rolling a die the events of getting odd numbers and even numbers are mutually exclusive 
events. 


10.Exhaustive Events: 
The collection of events whose union is the whole sample space are called exhaustive events. 


Example: On rolling a die the events of getting odd numbers and even numbers are exhaustive 
events. 


11.Complementary events: 
The complement of an event A is the event representing collection of sample points not in A. 
It is denoted by A' or ACor A. 
The event A and its complement A' are mutually exclusive and exhaustive. 
12.Elementary event: 
If an event E consists of only one outcome then it is called an elementary event. 
Example: In tossing a coin, event of getting a head is an elementary event. 
13.Probability of an event: 
In a random experiment, let S be the sample space Ec 5. Then E is an event. 
The probability of occurance of E is defined as 


Number of outcomes favourable to occurance of E 





P- Number of all possible outcomes 
po^! 

(Е) = – (5) 

14.Results: 

opp- MB " и _ 
OPE ур @ Р()= 5) =1 
ie., The probability of sure event is 1. 

iii QNE S = 
(ш) Р(ф) S) ms) 0 


The probability of impossible event is 0 

(iv) 0< P(E)S1 

The probability value always lies from 0 to 1 
MP -1-P(E) 


(vi) P(E) +P (E) =1 


1 
П 
' 
' 
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[ 
' 
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[8] Worked Examples 4 event А. Therefore, n(A) = 5 


Probability that the ball drawn is blue. 





Express the sample space for rolling two dice ‘Therefore, P(A) = n(A) 5 
using tree diagram. T п 9 
Sol: 


(i) д will be the event of not getting a blue 


When we roll two dice, since each die contain 6 ball. 


faces marked with 1, 2, 3, 4, 5, 6 the tree diagram - 5 4 
will look like SUPR) НЕ зарлал 
Hence, the sample space can be written as Figure 
Two dice are rolled. Find the probability that 
the sum of outcomes is 
(i) equal to 4 (ii) greater than 10 
(iii) less than 13 
501: 
When we roll two dice, the sample space is given by 
S={(1, 1), (1,2), (1,3), (1,4), (1,5), (1,6) 
(2, 1), (2, 2), (2, 3), (2, 4), (2, 5), (2,6) 
(3,1), (3,2), (3,3), (3, 4), (3, 5), (3, 6) 
(4, 1) , (4, 2), (4, 3), (4, 4), (4, 5), (4, 6) 
(5,1), (5,2), (5, 3), (5, 4), (5, 5), (5, 6) 
(6, 1) , (6, 2), (6, 3), (6, 4), (6, 5), (6, 6)}; 
n(S) = 36 
(i) Let A be the event of getting the sum of 
outcome values equal to 4. 
Then A = (1,3), (2,2), (3, 1)) ; n(A) = 3. 
Probability of getting the sum of outcomes 
values equal to 4 is 
pu X 2 
"() 36 12 
(ii) Let B be the event of getting the sum of 
outcome values greater than 10. 
В = (5, 6), (6, 5), (6, 6); n(B) 23 
Probability of getting the sum of outcomes 


N 


АМ олом H AURU N = M m Элдэмэ 


w 


Dice 


P(A) = 


з= (1, D, (1,2, (13) (1,4) (1, 5), (1,6) 
(2,1), (2,2) 0,3). (2,4), (2, 5), 02,6) шиг”, s 
(3,1), (3,2), (3,3), (3,4), (3,5), (3,6) P(B)- EJ 
(4, 1) , (4, 2), (4, 3), (4, 4), (4, 5), (4, 6) 





1 
п($) = 36 12 


(5, 1), (5,2), (5,3), (5, 4), (5, 5), (5, 6) (iii) Let C be the event of getting the sum 
(6,1), (6, 2), (6, 3), (6, 4), (6, 5), (6, 6)] of outcomes less than 13. Here all the 
А bag contains 5 blue balls and 4 green balls. outcomes have the sum value less than 13. 

A ball is drawn at random from the bag. Find Hence С = 5. 

the probability that the Бай drawn is (i) blue Therefore, n(C) = n(S) = 36 

(ii) not blue. Probability of getting the total value less 

Sol: Total number of possible outcomes than 13 is 
n(S) 2544-29 n(C) 6 
(i) Let A be the event of getting a blue ball. P (S ^36 > da 


Number of favourable outcomes for the 
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[| Two coins are tossed together. What is the 
probability of getting different faces on the 
coins? 

Sol: 

When two coins are tossed together, the sample 

spaceis $ = (HH, HT, TH, TT}; n(S) = 4 

Let A be the event of getting different faces on the 





coins. 
A ={HT, TH}; n(A)-2 
Probability of getting different faces on the coins is 
n(A) 2 1 
Р(А)- zi esi 
UD a 2 


From a well shuffled pack of 52 cards, one card 
is drawn at random. Find the probability of 
getting (i) red card (ii) heart card (iii) red king 
(iv) face card (v) number card 

Sol: 
n(S) = 52 
(1) Let A be the event of getting a red card. 
n(A) = 26 
Probability of getting a red card is 

т) 26 _1 

n(S) 52 2 

Let B be the event of getting a heart card. 

n(B) = 13 

Probability of getting a heart card is 
n(B 13 1 

хүж (5) 52 4 

Let C be the event of getting a red king card. 

A red king card can be either a diamond 

king or a heart king. 

n(C) =2 

Probability of getting a red king card is 

nc) 2 1 

п($ 52726 


Let D be the event of getting a face card. 
The face cards are Jack (J), Queen (О), and 
King (K). 

n(D) =4x 3 =12 

Probability of getting a face card is 


P(D) JL mos 

52 13 

Let E be the event of getting a number card. 
The number cards are 2, 3, 4, 5, 6, 7, 8,9 
and 10. 


Р(А) = 


Gi) 


(iii) 





P(C) = 


(iv) 


(v) 








n(E)=4x9=36 

Probability of getting a number card is 
п(Е) 36 9 

РР) a(S) = 52 = 13 








El What is the probability that a leap year selected 
at random will contain 53 Saturdays. 
(Hint: 366 252 x 7 + 2) 
Sol: 
A leap year has 366 days. So it has 52 full weeks and 
2 days. 52 Saturdays must be in 52 full weeks. 
‘The possible chances for the remaining two days will 
be the sample space. 
$ ={(Sun-Mon,Mon-Tue, Tue- Wed, Wed- Thu, Thu- 
Fri, Fri-Sat, Sat-Sun)] 
n(S)=7 
Let A be the event of getting 53 Saturday. 
Then A = {Fri-Sat, Sat-Sun} 





n(A) =2 
Probability of getting 53 Saturdays in a leap year is 
n(A) 2 
B u» E 





A dieisrolledanda coin is tossed simultaneously. 
d the probability that the die shows an odd 
number and the coin shows a head. 








Sol: 
Die Coin 
І H 
«= a 
3 H 
is 


Sample space 
$= (1H, IT, 2H, 2T, ЗН, 3T, 4H, 4T, 5H, 5T, 6H, 6T]; 
n(S) = 12 
Let A be the event of getting an odd number and a 
head. 
A = ИН, ЗН, 5H}; n(A) 23 








А bag contains 6 green balls, some black and 
red balls. Number of black balls is as twice as 
number of red ball. Probability of getting a 


green ball is thrice the probability of getting a | 
red ball. Find (i) number of black balls (ii) total : 


number of balls. 
Sol: Number of Green ballsis. n(G) = 6 
Let number of red balls is n(R) = x 
‘Therefore, number of black balls is п(В) = 2х 


Total number of balls n(S) = 6+ х+2х= 6 + 3x 





It is given that, P(G) = 3x P(R) 
-5 3х 
6+3х 6+3х 


3x 26-2 x-2 
(i) Number of black balls = 2 x 2 =4 
Gi) Total number of balls = 6 + (3 х 2) = 12 


A game of chance consists of spinning an arrow | 

which is equally likely to come to rest pointing ! 
the ; 
)7 (ii) a prime | 


2. What 





to one of the numbers 1, 2, 3 

probability that it will point to (i 

number (iii) a composite number? 
Sol: 


«4:5 

Mr 
202 
уру 


Sample space $ = (1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12} 











n(S)-12 
(i) Let A be the event of resting in 7. n(A) = 1 
paj oe} 
"(S 12 


(1) Let B be the event that the arrow will come 
to rest in a prime number. 
B-2(2,3,5,7, 11}; n(B) =5 

n(B) 5 

n) 712 





P(B) = 


(iii) Let C be the event that arrow will come to rest Ї 


in composite number. 
С = {4, 6, 8, 9, 10, 12}; n(C) =6 
n(O 6 | 


n(S) 12 2 





Р(С)- 


гэ 
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1. An experiment in which a particular outcome 
cannot be predicted is called 
Random Experiment 


| 2. The set of ай possible outcomes is called 


Sample space 


f 3. Which of the following values cannot be a 


probability ofanevent? (а)-0.0001 (b)0.5 (c)1.001 


= 3+1 
(0 0.253 (1-55 м 


2 
Probability of an event lies between 0 and 1 


(d) 1 (e) 20% 





0<Р(Е)<1 
(а) – 0.0001 (<0) 
(© 1.001 (1) 
(01-45 (<0) 

2 


are the numbers cannot be a probability. 





1. What will be the probability that a non leap year 
will have 53 Saturdays? 
In a non leap year will be 52 saturdays and 1 
day will be left. 
This one day can be any of the 7 days. 
Sample space $ = {Sunday, Monday, Tuesday, 
Wednesday, Thursday, Friday, 
Saturday] 
в (9)=7 
Let A be the event of getting saturday 
п (А) 21 
n(A) 
n(S) 


P(A) = ; 
Probability that a non leap year will have 53 





P(A) = 


saturdays is i » 
7 


| 2. What is the complement event of an impossible 


event? 
Complement event of an impossible event is 
the sample space. 
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1. Write the sample space for tossing three coins 
using tree diagram. 
501: 


When we toss ithres coins the outcome will be 
Hi 


ae sae 
т< HTT 
H THH 
ERE 
1, ТТТ 

^ The sample space = (HHH, HHT, НТН, HTT, 


THH, THT, TTH, TTT} 
Total number of outcomes = 8 





2. Write the sample space for selecting two balls 
from a bag containing 6 balls numbered 1 to 6 
(using tree diagram). 

Sol: 


N 


AD Ду Ad Ду AS 


DAN BON HAG LOR HAN AWN к" лро = 


Bag 





Sample Space 
$ = {(1, 1) (1,2) (1,3) (1,4) (1, 5) (1, 6) 

(2, 1) (2, 2) (2,3) (2,4) (2, 5) (2, 6) 
(3, 1) (3,2) (3,3) (3, 4) (3, 5) (3,6) 
(4, 1) (4,2) (4,3) (4,4) (4, 5) (4,6) 
(5, 1) (5,2) (5,3) (5, 4) (5, 5) (5,6) 
(6, 1) (6,2) (6,3) (6, 4) (6, 5) (6, 6)} 

< Total number of outcomes = 36 


3.1f A is an event of a random experiment 








such that P(A) : P(A) = 17 : 15 and 
n(S) = 640 then find (i) P(A) (ii) (A) 
Sol: и 
Сїмеп Р(А):Р(А) -17:15 
Р(А 
@ om uL 
P(A) 15 
P(A) a 
TPA) = 15 15 РКА) =1- POA)! 
15 P(A) = 17 [1 - Р(А)] 
15 P(A) = 17-17 P(A) 
17 
32P(A) = 17; P(A)= => 
Р 17 32-17 15 
ET. 21-24 цаг 
Р(А) -1-Р(А) x m 5 
i n(A) 17 
(Gi) P(A) = mS) = 32 
n(A) 217 


4. A coin is tossed thrice. What is the probability 
of getting two consecutive tails? 
Sol: 
When a coin is tossed thrice, the outcome will be 


H HHH 
н<. HHT 


H тг НІН 
T HTT 
H THH 
T dU THT 
TTH 
Du 
т TIT 
‘The sample space S = (HHH, HHT, HTH, 
HTT, THH, THT, 
TTH, TTT} 
n(S) = 8 


Let A be the event of getting two consecutive tails 
A = {HTT, TTH, TTT} 
{ » 
14731 


| 
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n(A) 23 
mA) 3 
PA = qs) 78 


oo | 


Probability of getting two consecutive tails — 





number on one card are put in a box. Each player 


selects one card at random and that card is not | 
replaced. If the selected card has a perfect square : 
number greater than 500, the player wins a prize. | 


What is the probability that (i) the first player 
wins a prize (ii) the second player wins a prize, 
if the first has won? 
Sol: 
Sample space $ = (1,2, 3, 4,.... 1000} 
n(S) = 1000 
Let ‘A’ be the event of selecting a card that is perfect 
square greater than 500 
А = (222, 242, 252, 262, 277, 28?, 292, 307, 317} 

n(A) = 9 


(i) Probability of the first player wins a prize 
By picking one of the cards from A he may 
win a prize. 
n(A) 9 
PA) = 5) = 1000 
Probability of the second player winning а 


prize if the first has won 
Let 'B' be the event of second player wins a 


Gi) 


prize. 
Since the card picked in (i) is not replaced 
n(B) = 8 
n(S) = 1000-1 = 999 
P(B) = OB) aS 
n(S) 99 


6. А bag contains 12 
balls. If one ball is drawn at random 
(i) what is the probability that it will be a red 
ball? (ii) If 8 more red balls are put in the bag 
and if the probability of drawing a red ball will 


be twice that of the probability in (i) then find x. | 


Sol: 
Total number of balls = blue balls + red balls 
n(S) = 12+x 
(i) The probability that it will be a red Бай: 
Let A be the event of selecting а red ball 


R 





5. At a fete, cards bearing numbers 1 to 1000, one 


blue balls and x red 





n(A) =x 
ЖА) 
PA = 55) 
x 
P) = аня 


Gi) 18 more red balls are put in the bag then 
the number of red balls = x + 8 
Total number of balls = 12+х+8 
Probability of drawing a red ball 
n(B) 
n(S) 
x+8 х+8 
Я 12+х+8 7 х+20 
If the probability of drawing a red Бай will be twice 
that of the probability (1), then 


x48 x 
2x 
х+20 7 12+х 


Р(В) = 








(х+ 8) (12+х) = 2x(x+20) 

12х + 96 +x? + 8х = 2х2 + 40х 
2х2 - х?+ 40x-12x-8x-96 = 0 
х+20х-96 = 0 
(х-4) (х+24) = 0 


x = 4 and x = - 24 (not possible) 
^ Byapplying the value of x in P(A) 





4 

we get P(A) = 124 E 
1 
Р(А) - 1 
х-4 


7. Two unbiased dice are rolled once. Find the 
probability of getting 
(i) a doublet (equal numbers on both dice) 
(ii) the product as a prime number 
(iii) the sum as a prime number 
(iv) the sum as 1 
Sol: When two unbiased dice are rolled, the Sample 
Space 
S= {(1, 1) (1, 2) (1, 3) (1, 4) (1,5) (1, 6) 
(2,1) (2,2) (2,3) (2, 4) (2, 5) (6, 6) 
(3, 1) (3,2) (3, 3) (3, 4) (3, 5) (3, 6) 
(4, 1) (4, 2) (4, 3) (44) (4, 5) (4,6) 
(5, 1) (5,2) (5, 3) (5, 4) (5, 5) (6, 6) 
(6, 1) (6, 2) (6, 3) (6, 4) (6, 5) (6, 6)} 
n(S) = 36 
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(i) Let A be the event of getting a doublet 
A = {(1, 1 (2, 2) (3,3) (4,4) (5, 5) (6, 6)} 
n(A) =6 


(1) Let B be the event of getting the product as 
a prime number. 
B= {(1, 2) (1,3) (1,5) (2,1) (3, 1) (5, D} 
n(B)-6 


Р(В, E od 
== 


(11) Let C be the event of getting the sum as a 
prime number. 
C= {(1, 1) (1,2) (1, 4) (1,6) (2,1) (2, 3) 
(2, 5) (3, 2) (3, 4) (4, 1) (4,3) (5,2) 
(5, 6) (6, 1) (6, 5)} 


n(C) = 15 
mC) 15 5 
KO = 9 ^36 ^15 


(iv) Let D be the event of getting the sum as 1. 
Since it is an impossible event. 
n(D) = 0 and P(D) = 0 


8. Three fair coins are tossed together. Find the ! 


probability of getting 
(i) all heads 
(iii) atmost one head 


(ii) atleast one tail 


(iv) atmost two tails 


Sol: 
When three fair coins are tossed together the sample 
space 
S - (HHH, HHT, HTH, HTT, THH, THT, TTH, 
ттт} 
n(S) =8 
(i) Let A be the event of getting all heads 
A = {HHH} 
ША) = 1 
mA) _1 
P(A) = = = 
= 9 78 


(ii) Let B bethe event of getting atleast one тай 
B ={ННТ, HTH, HTT, THH, ТНТ, TTH, 


TTT} 
n(B) = 7 

B y 

rD eS 





(ii) Let C be the event of getting atmost one head 
C = {HTT, THT, TTH, TTT} 


n(C) 24 
эс} = "© 4 1 
(mA) 8 3 


(iv) Let D be the event of getting atmost two tails 
D = (HHH, HHT, HTH, HTT, THH, THT, 


TTH} 
n(D) = 7 
nD) 7 
HO) = п(5) 8 


. Two dice are numbered 1, 2, 3, 4, 5, 6 and 1, 


1, 2, 2, 3,3 respectively. They are rolled and 
the sum of the numbers on them is noted. Find 
the probability of getting each sum from 2 to 9 
separately. 

Sol: 

When two dice numbered 1, 2, 3, 4, 5, 6 and 1, 1, 2, 
2,3, 3 are rolled; then 


1 
1 1 
1 2 4 2 
2 2 
3 3 
3 3 
1 1 
1 1 
2 2 
2 5 
Е 3 
3 3 
1 1 
1 1 
2 2 
3 2 6 2 
3 3 
3 3 
Sample Space 


S= {(1, 1) (2,1) (3, 1) (4,1) (5, 1) (6,1) 
(1, 1) (2, 1) (3, 1) (4, 1) (5, 1) (6, 1) 
(1, 2) (2, 2) (3, 2) (4, 2) (5, 2) (6, 2) 
(1,2) (2,2) (3, 2) (4, 2) (5,2) (6, 2) 
(1,3) (2,3) (3,3) (4,3) (5,3) (6, 3) 
(1,3) (2,3) (3, 3) (4,3) (5,3) (6, 3} 
п(5) = 36 
Let A, B, C, D, E, F, С, Н be the event of 
getting the sum 2, 3, 4, 5, 6, 7, 8and 9 


respectively. 
0) A={(1,1) (1, D} 
n(A) =2 


З 
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QUAM 2. 
PA) S) = 36 
Gi) Sum3 
В = {(2, 1) (2,1) (1,2) (1, 2)} 
n(B) 24 
"moa 
P(B) = qs) = 36 
(iii) Sum 4 
C= {(3, 1) (3,1) (2, 2) (2,2) (1,3) (1, 3)} 
n(C) = 6 
о _ 6 
REB n(S) 36 
(iv) Sum 5 
D = {(4, 1) (4 1) (3,2) (3,2) (2, 3) (2,3)} 
n(D) = 6 
тр) 6 
PD) = 78) 7 36 
(v) Sum6 
Е = {(5, 1) (5, 1) (4,2) (4, 2) (3, 3) (3, 3)} 
n(E) = 6 
pp) = ME) _ & 
n(S) 36 
(vi) Sum 7 
F = {(6, 1) (6, 1) (5,2) (5,2) (4, 3) (4 3)} 
n(F) = 6 
мин 
(B = (у 36 
(vii) Sum8 
G = {(6, 2) (6, 2) (5, 3) (5, 2) (5,3)} 
n(G) = 4 
њо) = "© + 
(С) (5) 36 
(viii) Sum 9 
Н={(6, 3) (6, 3)} 
n(H) 22 
mH 2 
PED = (5) 36 


10. A bag contains 5 red balls, 6 white balls, 7 green 


balls, 8 black balls. One ball is drawn at random 
from the bag. Find the probability that the ball 
drawn is 


B 


(i) white 
(iii) not white 
(iv) neither white nor black 


(1) blackorred 


Sol: 
Total number of balls = 5 red + 6 white + 
7 green + 8 black 
n(S) = 26 
(i) Let A be the event of getting white ball 
n(A) = 6 
n(A) 6 3 
ША) ae RED „— „2. 
(5) mS) 26 13 
Gi) Let B be the event of getting black or red 
n(B) 2548-13 
mB) 13 1 
PG) seen er 
(В) "s 26 2 
(ii) Since A is the event of getting white ball А 
is the event of not getting white ball 
P(A) = 1- P(A) 
em (3) _ 8-3 
Ү 0357 13 - 
E 10 
P(A) 713 
(v) Let'C' be the event of getting neither white 
nor black. 
С = 5red +7 green 
n(C) = 12 
nC) 12 6 
Pe) с Б 
© n(S) 26 13 





11. ша box there are 20 non-defective and some 
defective bulbs. If the probability that a bulb 
selected at random from the box found to be 


defective is i then, find the number of defective 
bulbs. 

501: 

Number of non defective bulbs = 20. 

Let x be the number of defective bulbs 

Then total number of bulbs n(S) = 20 + x 

Let ‘A’ be the event of getting defective bulbs 


X. 3 
P(A) = 204x = 8 
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8x = 3 (20 +x) 
8x = 60 +3x 
8x - 3x = 60 
5x = 60 
60 
х= — 
5 
x=12 


^. Number of defective bulbs = 12 


12. The king and queen of diamonds, queen and jack 


of hearts, jack and king of spades are removed 
from a deck of 52 playing cards and then well 
shuffled. Now one card is drawn at random from 
the remaining cards. Determine the probability 
that the card is (i) a clavor (ii) a queen of red 
card (iii) a king of black card 








Sol: 
Suits of 
playing cards 
$ 
8 6 6 
5 + 
2 7 7 
z 
B 8 8 
a 
9 9 
10 
Set of playing 
cards in each suit 
Remaining cards 
after removing 
some of them 











Total number of cards remaining 
=11+11+13+11=46 


n(S) = 46 
(i) Let A be the event of getting a clavor card 
n(A) = 13 








WA) B 
МА) = qs) 7 46 
(i) Let B be the event of getting queen of red 
card 
n(B) = 0 (Removed red queens) 
n(B) 
P) = s =0 
Gii) Let C be the event of getting a king of black 
card 
п(С) =1 
mC) 1 
NO = S) = дв 


13. Some boys are playing a game, in which the 
stone thrown by them landing in a circular 
region (given in the figure) is considered as win 
and landing other than the circular region is 
considered as loss. What is the probability to 
win the game? 


4 feet 


(3 "m 


501: 
Area of the rectangle = (length х breadth) square 
units 


4 x 3 square feet 
12 square feet 


n(S) 
Area of the circle = лг? square units 

т (1)? square feet 
7 square feet 
Let ‘A’ be the event of winning the game, 





then n(A) -т 
Probability of winning the game = nla) ый 
n(S) 12 
3.14 _ 1.57 157 
^q ^ 6 60 


14. Two customers Priya and Amuthan are visiting 
a particular shop in the same week (Monday to 
Saturday). Each is equally likely to visit the shop 
on any one day as on another day. What is the 
probability that both will visit the shop on 


(ii) different days 


а 


(i) the same day 
(iii) consecutive days? 
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Sol: 


week, the sample space 
$ = {(Mon, Mon) (Mon, Tue) (Mon, Wed) 
(Mon, Thur) (Mon, Fri) (Mon, Sat) 
(Tue, Mon) (Tue, Tue) (Tue, Wed) 
(Tue, Thur) (Tue, Fri) (Tue, Sat) 
(Wed, Mon) (Wed, Tue) (Wed, Wed) 
(Wed, Thur) (Wed, Fri) (Wed, Sat) 
(Thur, Mon) (Thur, Tue) (Thur, Wed) 
(Thur, Thur) (Thur, Fri) (Thur, Sat) 
(Fri, Mon) (Fri, Tue) (Fri, Wed) (Fri, Thur) 
(Fri, Fri) (Fri, Sat) (Sat, Mon) (Sat, Tue) 
(Sat, Wed) (Sat, Thur) (Sat, Fri) (Sat, Sat)] 
n(S) = 36 
(1) Let ‘A’ be the event that both will visit the 
shop on the same day. 
A= {(Mon, Mon) (Tue, Tue) 
(Wed, Wed) (Thur, Thur) 
(Fri, Fri) (Sat, Sat)} 


n(A) = 
"(А 6 1 
Р(А) = = Е 
(ii) Both will visit the shop on different days 
P(A) 21-P(A)-1- d 
ВЕ 5=1 5 
PCA) == 6 
i.e., probability that both will visit the shop on 
different days = 2 


(ii) Let'B'be the event that both will visit the 
shop on consecutive days 


В = {(Mon, Tue) (Tue, Wed) (Wed, Thur) 


(Thur, Fri) (Fri, Sat)} 
n(B)-5 
"B 5 
FG) = (5) 736 





il 





| 15. In a game, the entry fee is $ 150. The game 
If Priya and Vidhya are visiting the shop in the same : 


consists of tossing a coin 3 times. Dhana bought 
à ticket for entry. If one or two heads show, she 
gets her entry fee back. If she throws 3 heads, 
she receives double the entry fees. Otherwise 
she will lose. Find the probability that she 
(i) gets double entry fee (ii) just gets her entry fee 
(iii) loses the entry fee. 


Sol: 
In tossing a coin 3 times, the sample space 
$ = (HHH, HHT, HTH, HTT, THH, ТНТ, ТТН, 
ттт} 
n(S) = 8 


(i) Let А be the event of getting double entry 
fee. She received double entry fee 
when she throws 3 heads. 


a a 
n(A) = 

ЖА _ 1 
ok ms) 8 


Probability of getting double entry Ее = — 


(i) Let'B'be the event of getting the entry fee 
back. She receives her entry fee back when 
she throws one or two heads. 

= (ННТ, НТН, HTT, THH, 


THT, TTH} 
n(B) =6 
pp) = 00.6.3 
nS) 8 4 
a 
Probability of getting back entry fee = — 


(iii)Let ‘C’ be the event of losing the entry fee 


C - (TTT) 
n(C) =1 

mC) 1 
KO = Qs) 7g 
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In a random experiment, let S be the sample space. Let AC $ and BC S. Then A and B are events. 
Р AANB isan event that occurs only when both A and B occurs. 

AUB is an event that occurs only when atleast one of A or B occurs. 

A isan event that occurs only when A doesn't occur. 

АСА =ф 

AUA-S 

If A and B are mutually exclusive events, the n P(A U B) = P(A) + P(B) 

P(Union of events) = X (Probability of events) 

Ф P(AUB) -P(AnB) 


DIDDII 


Theorem 1 
If A and B are two events associated with a random experiment, then 
1. P(AnB)- P(only A) = P(A) - P (A^ В) 
2. P(AnB) = P(only B) = P(B) - P (A^ B) 
Addition Theorem of Probability 
1. If A and B are any two non mutually exclusive events then 
P(AUB) = P(A) + P(B) - P(An B) 


2. If A, B and C are any three non mutually exclusive events then 


P(AUBUC) = P(A) + P(B) + Р(С)-Р(АПВ) -Р(ВОС) -Р(АсчС) + P(ANBNC) 


----------------------------------------------- 
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Worked Exam les ! Number of king cards = 4 
: 4 
If P(A) = 0.37, P(B) = 0.42, Р(АПВ) =0.09 | Probability of drawing а king card = => 





then find P(A 578), 


Number of queen cards = 4 
Sol: 


4 


P(A) = 0.37, P(B) = 0.42, P(A ^B) =0.09 | Probability of drawing a queen card = rj 


P(A УВ) = P(A) + Р(В) - P(A AB) 


P(A UB)= 0.37 + 0.42 - 0.09 = 0.7 Н Both the events of drawing a king and queen аге 
+ mutually exclusive 
EWJ What is the probability of drawing either a king | => P(AUB) = Р(А)+Р(В) 
or a queen in a single draw from a well shuffled | "Therefore, probability of drawing either a king or a 
pack of 52 cards? i 4.4 2 
Sol: i queen is = —+— = — 
Total number of cards = 52 SA 58; ds 


4479 
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I] Two dice are rolled together. Find the probability * А card is drawn from a pack of 52 cards. Find 











of getting a doublet or sum of faces as 4. the probability of getting a king or a heart or a 
Sol: ! red card. 
When two dice are rolled together, there will be Sol: 
6x 6 = 36 outcomes. Ч Total number of cards = 52; п($) = 52 
Let S be the sample space. Then n(S) = 36 Let A be the event of getting a king card, 
Let А be the event of getting a doublet and | n(A) =4 
B be the event of getting face sum 4. 5 n(A) 4 
‘Then A = (0,0, 0,2) (3,3), (4,4), ® = n) 7 52 
(5, 5) (6, 6)} Let B be the event of getting a heart card, 
В = {(1, 3), (2, 2), (3, 1) n(B) = 13 
Therefore, AAB = {(2,2)} { В) n(B) 13 
Then, п(А) = 6, п(В) =3, (АПВ) = 1 ~ n(S) 752 
Let C be the event of getting a red card, 
n(A) 6 _ 
Р(А) = = — n(C) -26 
n(S 36 n(C) 26 
Р(С) = zs 
РВ) n(B 3 (O7 6 7 5 
o n(S) 36 Р(А В) = P(getting heart king) = 5 
Р(АПВ) = tang) ch. P(BAC) = P(getting red and heart) 
n(S) 36 ! гд, 
‘Therefore, P (getting a doublet or a total of 4) | 52 
= p(AU B) P(AAC) = P(getting red king) = 2. 
P(AUB) = рд) + Р(В) - Р(АПВ) ' P(AQBOC) = P(getting heart, king which 
QS Lu T „®_ D is red) = 
= 36 36 36 36 9 52 
2 ‘Therefore, required probability is 
Hence, the required probability is 9 Ї P(AU BUC) = Р(А)-Р(В)-Р(С)-Р(АсчВ) 
s 3 = P(BAC) - P(ANC) 
If A and B are two events such that +P(ANBNC) 
1 1 4 T 13 5 26 1 13 2 1 28 7 





1 
Р(А) = 4^ Р(В) = 5 and P (A and B) = 8 
find (i) Р(А or B) (ii) P(not А and not B). | 


5 Е sl 
52 52 52 52 52 52 52 52 13° 





501: : In a class of 50 students, 28 opted for МСС, 
G) Р(АогВ) = P(AU В) р 30 opted for NSS and 18 opted both NCC and 
=Р(А) + Р(В) -Р(АМВ) | NSS. One of the students is selected at random. 
1 1 5 Find the probability that 
P(AorB) = —t---- Ч 
4 5 8 8 (i) The student opted for NCC but not NSS. 
Gi) P(notA and not B) = P(A B) (ii The student opted for NSS but not NCC. 
22-43 (iii) The student opted for exactly one of them. 
= P(AUB) Sol: 
= 1-P(AUB) Total number of students n(S) = 50 
5 3 Let А and B be the events of students opted 
P(not A and not B) = 1 - 8^8 for NCC and NSS respectively. 


8 





n(A) = 28, п(В) = 30, п(А B) 218 
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n(A) 





P(A) = 225 
(А) = 205) = 50 
Ин n(B) 30 
~ n(S 50 
nini 24099 18 
n(S) 50 
(i) Probability of the students opted for NCC 
but not NSS 
P(AMB) = P(A) - P(An B) 
28 18 1 
~ 50 50 5 
(ii) Probability of the students opted for NSS 
but not NCC. 
Р(АПВ) =Р(В) -Р(А B) 
80. mis 
50 50 25 


(iii) Probability of the students opted for exactly } 
one of them 


= P[(AN B)u(AnB)] 
P(A В) + Р(А суВ) 


1.46 11 
=-+— = < 
5 eb 25 


(Note that (AA B) (A A В) are exclusive events). 


A and B are two candidates seeking admission 
to IIT, the probability that A getting selected is 
0.5 and the probability that both A and В getting 
selected is 0.3. Prove that the probability of B 


being selected is at most 0.8. 
Sol: 
P(A) 20.5, P (A A B) 20.3 


We have P(AU B) S 1 
P(A) (B) -Р(А B) 51 
0.5+Р(В) - 0.35 1 
Р(В) 51-02 
P(B) 51-02 
P(B) 508 


"Iherefore, probability of B getting selected 
is atmost 0.8. 


ү 4. P(AnB)s 





(7 Progress Check 


1. P(only A) - 
IEEE P(A) - Р(АСВ) 


2.Р(АПВ) = 


ЕТЕ PB) -Р(А В) 


3. An B and Аг\В аге events. 
Mutually exclusive 


ШТЕР(АО8) 


5. If А and B are mutually exclusive events then 
Р(АПВ) = 


0 
6. IEP (A B) = 0.3, P(A ^ B) = 0.45, then P(B) = 








ПЕ 0.75 
Bi Exercise 8.4 _ 
2 2 1 
1. If P(A) = —, P(B) = p P(AUB) = 3 then find 
P(AMB).° 3 z 
Sol: 
P(AUB) = P(A) + P(B) - P(An B) 
1.2,2 pans) 
3 3 5 
2.2 1 
ЖЫН] e mpm 
РӨ = 595-5 
paron a eH 216-5 1l 
в 15 15 


2. А and В are two events such that, Р(А) = 0.42, 
P(B) = 0.48 and P (A ^ B) = 0.16. 


Find (i) P(not A) (ii) P(not В) (iii) P(A or B) 
Sol: 
(3) Given P(A) = 0.42 


^. P(not A) = 1- P(A) 
P(A) -1-042-058 


2 
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Gi) Given P(B) = 0.48 
P(notB) = 1- P(B) 
P(B) = 1- 0.48 = 0.52 


! 


(ii) Р(АогВ) = P(AUB) 
= P(A) + P(B) - P(A B) 
= 0.42 + 0.48 - 0.16 
= 0.90 - 0.16 
P(AorB) = 0.74 


3. A and B are two mutually exclusive : 
events of а random experiment and | 
P(not A) = 0.45, P(AU B) = 0.65, then find | 


P(B). 
Sol: 


Since A and B are mutually exclusive events 
P(AnB) =0 


P(not A) = 0.45 
P(A) = 1- P(not A) 
P(A) =1- 0.45 20,55 
P(AU В) = P(A)  P(B) - P(A ^ B) 
0.65 = 0.55 + P(B) - 0 
P(B) = 0.65 - 0.55 = 0.1 


4. The probability that atleast one of A and B occur 1 


is 0.6. If A and B occur simultaneously with 
probability 0.2, then find P(A) +Р(В). 
Sol: 
Р(АогВ) = P(AU B) =0.6 
P(AnB) = 0.2 
P(AUB) = P(A) + P(B) - Р(АП B) 
0.6 =Р(А) + P(B) - 0.2 
P(A) + P(B) = 0.6+0.2 = 0.8 
[^ P(A) =1-Р(А); Р(В) =1-Р(В)] 
[1-P(A)] [1 - P(B)] = 0.8 
1-P (A) +1 - P(B) = 0.8 
2-[P (A) + P(B)] = 0.8 


Р(А) +Р(В) -2-08-12 


5. The probability of happening of an event A is | 


0.5 and that of B is 0.3. If A and B are mutually 
exclusive events, then find the probability that 
neither A nor B happen. 

Sol: Р(А) =0.5 


P(B) -03 
aM - 


Since A and B are mutually exclusive events 
P(AnB) =0 

P(either А огВ) = P(AU В) 
P(AU B) = P(A) + P(B) - P(An B) 
Р(АЧВ) = 0.5 +0.3 - 0 = 0.8 


P(neither A nor B) =P (A U В) 





P(AUB) = 1- P (AU В) =1-0.8=0.2 
Probability of neither A nor B happen = 0.2 


. Two dice are rolled once. Find the probability of 


getting an even number on the first die or a total 
of face sum 8. 
501: 
When two dice are rolled once, the sample space 
S= ((L 1) (1,2) (1, 3) (1,4) (1, 5) (1, 6) 
(2, 1) (2, 2) (2, 3) (2,4) (2, 5) (2, 6) 
(3, 1) (3, 2) (3, 3) (3, 4) (3, 5) (3, 6) 
(4, 1) (4, 2) (4, 3) (4, 4) (4, 5) (4, 6) 
(5, 1) (5, 2) (5, 3) (5, 4) (5,5) (5, 6) 
(6,1) (6, 2) (6, 3) (6, 4) (6, 5) (6, 6)} 
n(S) = 36 
Let ‘A’ be the event of getting an even number on the 
first die. 
A= ((2,1) (2,2) (2, 3) (2, 4) (2, 5) (2,6) 
(4, 1) (4,2) (4,3) (4,4) (4, 5) (4,6) 
(6, 1) (6, 2) (6, 3) (6, 4) (6, 5) (6, 6)} 


n(A) =18 
pj i: 18. 
(0) = 45) = 36 


Let B be the event of getting total face sum 8. 
B= ((2,6) (3,5) (4,4) (5,3) (6, 2)} 





n(B) =5 
= (HB) S 
P(B) = n(S) 36 
ANB = {(4, 4) (6,2) (2, 6)} 
n(AnB) -3 
(Ar B) 
P(AnB) = E -x 
Now P(AU B) = P(A) + P(B) - P(An В) 
211208. 
7036 36 36 
p(Aog 39-9 33-9 398 85 
36 36 36 9 


Probability of getting even number in the first die ог 1 


5 
a total face sum 8 is d" 





. From a well-shuffled pack of 52 cards, a card : 
is drawn at random. Find the probability of it 
being either a red king or a black queen. 

Sol: 
Total number of cards = 52 


п($) = 52 
Let ‘A’ be the event of getting a red king card 
n(A) 22 
n(A) 2 
Шинийн 
Let 'B' be the event of getting black queen card 
n(B) 22 
n(B) 2 
PRB) n(S) 52 
Since A and B are mutually exclusive events 
АПВ =0 
P(AUB) = P(A) + P(B) - P( A^ B) 
P(AUB) = 2 Ро 
Б22752 
4 1 
P(AUB) = — = 
( ) 52 13 


Probability of getting either а red king or a black 


1 
jueen = —. 
Ч 13 


.А box contains cards numbered 3, 5, 7, 
9, .... 35, 37. A card is drawn at random 
from the box. Find the probability that 
the drawn card have either multiples of 
7 ora prime number. 

Sol: 
Cards іп the box = (3, 5, 7, 9, ....., 37} 
Number of cards = + +1 
37-3 34 
-12-241-7-41-1741 
2 2 
^. Number of cards= 18 
n(S)= 18 
Let A be the event of selecting a number which is | 
multiple of 7. : 
А = {7,21,35} 
п(А) =3 
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mA) 3 


mS) 18 


Let B be the event of selecting a prime number 
B= (3, 5, 7, 11, 13, 17, 19, 23, 29, 31, 37} 


P(A) - 





n(B)2 11 
pea) ED, 21 
(B) = щ$) 18 
АПВ = {7} 
n(AnB)- 1 
n(An B) 
АВ) = өс 
p(AnB) = L 
18 


P(AUB) = P(A) + P(B) - P(A A B) 
3.1, 4 





GAGS): а, 
18 18 18 

_ 34-1 _ 13 

WEB: г 


Probability of drawing a card either multiple of 7 ог 


3 m5 
a prime number is 18 9 


. Three unbiased coins are tossed once. Find the 


probability of getting atmost 2 tails or at least 2 
heads. 
Sol: 
When three coins are tossed the sample space 
$ = (HHH, HHT, НТН, HTT, THH, ТНТ, ТТН, 
ттт} 
n(S) -8 
Let А be the event of getting atmost 2 tails (i.e., 0 
tail, 1 tail, 2 tails} 
A = {ННН, HHT, HTH, HTT, THH, THT, TTH} 
n(A) =7 
mA) 7 
п(5) 8 
Let B be the event of getting atleast 2 heads. (i.e., 2 
heads, 3 heads) 


Р(А) = 





В ={HHT, HTH, THH, HHH} 
n(B) =4 
pce) = В) _ 4 
ms) 8 
АПВ = (HHT, HTH, THH, HHH} 


Г. 
(вэ! 
| 
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n(AnB) =4 


п(АПВ) д 
Р(АПВ) = ^m = 


P(AUB) = P(A) + P(B) – Р(А B) 


- 7 
P(AUB) = 742-2 144 48 





8 8 8 8 
Probability of getting atmost two tails or atleast 2 


heads = 2 ? 
8 


10. The probability that a person will get an | 


3 





ә 


electrification contract is = and the probability | 


that he will not get plumbing contract is 5 . The | 


probability of getting atleast one contract is 


ulu 


What is the probability that he will get both? 


Sol: $ 
Let A be the event of getting electrification contract. , 
3 ! 
P(A) == 
Let B be the event of getting plumbing contract 
- 5 
P(B) = 2 
(В) 8 
5 
1-Р(В) = — 
(B) 8 
Р(В) =1- ОРЖ. 
5 8 8 
Also P(AU B) = 3 


Р(А B) = (A) + P(B) - P(A B) 


5 23,3 pans) 
58 


7 
P(AnB) = 





168--105-200 73 
280 280 


73 
Probability of getting both contracts = Bsp 


11. In a town of 8000 people, 1300 are over 50 years | 
and 3000 are females. It is known that 30% of the ; 
females are over 50 years. What is the probability f 
that a chosen individual from the town is either | 


a female or over 50 years? 


E 





Sol: 
Total number of people = 8000 
n(S) = 8000 
Let A be the event of selecting a female 
Number of females n(A) = 3000 
n(A) 3000 
nS) “© 8000 
Let ‘B’ be the event of selecting an individual as over 
50 years. 


Р(А) = 


Number of people who are over 50 years = 1300 


n(B) - 1300 
n(B) 1300 
PB) os n(S) 8000 
n(A( B) = 30% of 3000 
30 


= —x 3000 = 
n(AMB) 100 900 


п(Ас\В) 900 

a(S) 8000 
P(AUB) = P(A) + P(B) - P(AnB) 
3000 , 1300 900 


P(AMB) = 


P(AUB) = 3000 8000 8000 
3000+ 1300 — 900 


P(AUB) = 
8000 

_ 3400 17 

~ 8000 40 


Probability that a chosen individual is either 


female or over 50 years is Р я 


. А coin is tossed thrice. Find the probability of 


getting exactly two heads or atleast one tail or 
two consecutive heads. 
Sol: 
A coin is tossed thrice by the sample space 

$ = {HHH, HHT, HTH, HTT, THH, THT, 

TTH, TTT} 
n(S) = 8 

Let A be the event of getting exactly two heads 

г. A = {HHT, HTH, THH} 





n(A) =3 
n(A) 3 
PA = wg 78 


Let B be the event of getting atleast one tail. 
B = {HHT, HTH, HTT, THH, 
THT, TTH, TTT} 
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n(B) = 7 
n(B) 7 
PQ) = n() s 


Let C be the event of getting consecutively two 
heads. 


C = {HHT, THH, HHH} 


n(C) = 3 
п(С) 3 
clar meri 
АПВ = (HHT, HTH, THH} 
n(AnB) =3 
Р(АПВ) = n(AnB) "m 
9 8 
BAC = [(HHT, THH} 
п(А тС) -2 
peac = 2829 2 
n(S) 8 
АПС = (HHT, THH} 
n(AAC) =2 
P(ANC) = AANG 2 2 
nS ^8 
AnBnC = {HHT THH} 


n(An BAC) =2 
n(ANBOC) 2 


P (AA BAC) = = = 
н(5) 8 
P(AUBUC) = P(A) + P(B) + P(C) 
-P(A ^ B) - РВС) 
- Р(Аг C)  KAn Ba C): 
фый © 2347,92 5 9 » 
B S S EX E S 
_ 3474+3-3-2-242 
8 
Е 
= g^ 


^. The required probability is 1. 

13. If A, B, C are any three events such that 
probability of B is twice as that of probability 
of A and probability of C is thrice as that 
of probability of A and if Р(АП В) = 


PBnO-i » P(ANC)= Б PAUBUO)=> 


and P (A ^ BAC)= т , then find P(A), P(B) 


and P(C)? 








er 
Don 
Sol: 
Given P(AMB)= — 
PpBAcg=t 
с 4 
1 
Р(А тС) = = 
8 
a 
P(AUBUC) = т 
Р.АсуВсусу- 1 
15 
Alsogiventhat P(B) = 2 P(A) 
P(C) = 3 P(A) 

Now P(AUBUC) = P(A) + P(B) + P(C) - 
P(AnB)-P(BnC) 
-P(AnC)*P(AnBnC) 

= = P(A) + 2 P(A) +3 (P(A)) - 
Ше. NS 
6 4 8 15 
2 4өрдд)-1-1-1,1. 
10 6 4 8 15 
C. NES 
10 6 4 8 15 
т 108 + 20+ 30+15-8 
SERS 120 
165 
бР(А) = 120 
165 11 
P(A = 
£8) 120x6 48 
11 11 
P(B) = 2x— = — 
(B) a8 oy 
у зае ad 
48 16 
pa) = И ;р(в)= Up Ш 
a 24° 16 


E In a class of 35, students are numbered from 1 to 
35. The ratio of boys and girls in 4 : 3. The roll 
numbers of students begin with boys and end 
with girls. Find the probability that a student 
selected is either a boy with prime roll number 
or a girl with composite roll number or an even 


roll number. 
is) 
485. 
2 
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501: 
Total students =35 
n(S) =35 
Воуз: girls 24:3 
Let the number of boys = 
and number of girls. — 3x 
4х 3x =35 
7x 235 
35 
X Mog 5 
Number of boys =4х5=20 
Number of girls =3 x 5=15 
Boys аге numbered = {1, 2, 3, 4, 5, 6, 7, 8, 


9, 10, 11, 12, 13, 14, 
15, 16, 17, 18, 19, 
20} 
= {21, 22, 23, 24, 25, 
26,27, 28, 29, 30, 
31, 32, 33, 34, 35} 
Let A be the event of getting a boy with prime roll 


Girls are numbered 


number. 
А {2,3,5, % 11, 137 
17, 19} 
n(A) =8 
n(A) 8 
НҮХ) mom gem. 
(A n(S) 35 
Let B be the event of getting a girl with composite 
roll number. 


B = (21,22, 24, 25, 26, 
27, 28, 30, 32, 33, 


34, 35} 
n(B) = 12 

n(B) 12 
MB) =) as 


Let C be the event of getting an even roll number. 
С ={2, 4, 6, 8, 10, 12, 

14, 16, 18, 20, 22, 

24, 26, 28, 30, 32, 





34} 

n(C) =17 
п (С 

Kg = Sw 
п (5) 35 

Since А and B are mutually exclusive events 
Р(АПВ) =0 
BOC = {22, 24, 26, 28, 30, 

32, 34} 





n(BAC) =7 
P(Bac) = ВОО _ 7 
n(S) 3 
ANC ={2} 
n(ANC) =1 
п(А с\ С) A 
P(An C) s у "Uds 
P(ANBOC) =0 [s n(An B) -0] 


P(A U BUC) = P(A) + P(B) + P(C) - 
Р(АП В)-Р(ВОС) - P(A ^ С) 


+P(AN BOC) 
ВМ о T, T gg 
35. 35 35 35 35 
_8+12+17-7-1_ 29 
= 35 7 35 

7: Required probability = s 


№ Exercise 8.5 
‚ Multiple Choice Questions: 


1. Which of the following is not a measure of 
dispersion? 
(1) Range 
(2) Standard deviation 
(3) Arithmetic mean 
(4) Variance [Ans: (3)] 


2. The range of the data 8, 8, 8, 8,8... 8 is 


(1) 0 (2) 1 
(3) 8 (4) 3 [Ans: (1)] 
Sol: 
Range - L- S 
28-8 
=0 
3. The sum of all deviations of the data from its 
mean is 


(1) Always positive (2) Always negative 
(3) Zero (4) non-zero integer 
[Ans: (3) 


4. The mean of 100 observations is 40 and their 
standard deviation is 3. The sum of squares of 
all deviations is 
(1) 40000 
(3) 160000 


(2) 160900 


(4) 30000 [Ans: (2)] 
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Sol: М = 100 
x = 40 
с = 
2 
с = 
32 = 
9 = 
941600 = 
1609 х 100 = 
Xd? = 1,60,900 
5. Variance of first 20 natural numbers is 
(1) 32.25 (2) 44.25 
(3) 33.25 (4) 30 [Ans: (3)] 
Sol: 
Sum of first 20 natural numbers 
_ п(п+1) . 20x21 
2216 4 
У «МӘТ 
с = Хар - Ex 6 
п п 
Ex = 124224324... +20 
= n(a+1)(2n+1) 
i 6 
20x21x41 
= ——— —— = 103741 
6 
- 2870 
2870 ay 
с = d——-|— 
20 0 
2 
Variance с? = т) 
20 20 
0485-2221 
4 


= 143.5 - 110.25 = 33.25 
6. The standard deviation of a data is 3. If each 


value is multiplied by 5 then the new variance is 


(1) 3 
(3) 5 


(2) 15 


(4) 225 [Ans: (4)] 





Sol: standard deviation с =3 

Each value is multiplied by 5, then standard 
deviation also gets multiplied by 5. 

-. New standard deviation © 23x5-15 


Variance oO = 152- 225. 


7. № the standard deviation of x, у, 2 is р 
then the standard deviation of 3x + 5, 
Зу +5, 32 + 5 іѕ 
(1) 3p* 5 (2) 3p 
(3) p*5 (4) 9p + 15 
Sol: standard deviation с = p 
If each value is multiplied by 3, the 
New standard deviation © =3 p 
If 5 is added to each value the standard deviation 
does not change. 

. New standard deviation 6 = 3p 


[Апз; (2)] 


8. If the mean and coefficient of variation of a data 
are 4 and 87.5% then the standard deviation is 


(1) 3.5 (2) 3 
(3) 4.5 (4) 2.5 [Ans: (1)] 
Sol: СУ) = х100% 
x 
87.5% = 2 x100% 
875x4 = 0x100 
350.0 = ох100 
Зэр eis 
Sy агы 


9. Which of the following is incorrect? 


(1) P(A)>1 (2) 0<Р(А)<1 
(3 Р($) =0 (4) Р(А)+Р(А) =1 
[Ans: (1)] 
10. The probability a red marble selected 


at random from 


a jar containing p red, 


q blue and r green marbles is 














0-2 0-2 
ptqtr ptaqtr 
pt4 ptr 
3 4 Ans: (2 
ая & LL; Гана: 0)] 
Sol: Total marbles = p red + q blue + г green 
п (5) = р+а+г 
Let А be the event of selecting a red marbles 
п (А) =p 
A; 
P(A) = n(A) — p 


п (5) | p+qtr 





gel 10% Std | MATHEMATICS 
lo. zd 


™ 11. А page is selected at random from a book. The * n(A) 1x15 15 
probability that the digit at units place of the = = 
page number chosen is less than 7 is 





п (5) 9х15 135 























п (А) = 15. 
q 2 Q 2. : 
10 10 1 14. If a letter is chosen at random from the English 
3 7 ‚ эх! alphabets (a, b, ..., 2}, then the probability that 
(9) 9 e 9 “нийг the letter chosen precedes x 
Sol: The digits that may accur in units place Н (1) 12 (2) n 
$ = {0,1,2,3,4, 5, 6, 7, 8, 9} H 13 13 
n ($) = 10. 23 3 тн 
Let A be the event of selecting page with unit place (3) 26 (4) 26 [Ans: (3)] 
less than 7. 
А = {0, 1,2,3,4. 5, 6} 501: Let S = {а,Ь,...,2} 
п (А) -7 п ($) = 26 
n(A) 7 Let A be the event of choosing a letter that precedes x. 
PA) er or = io A = fa, b c, d, w} 
n (A) = 23 
12. The probability of getting a job for a person is Sal E (4) _ 23 
3 Р(А) = zi 
я п(5) ^ 26 
If the probability of not getting the job is = |—— т 
Чин еэ лө 3 | 15. A purse contains 10 notes of 2000, 15 notes of 
9 Н $ 500 and 25 notes of € 200. One note is drawn 
(1) 2 (2) 1 : at random. What is the probability that the note 
(3) 3 (4) 15 [Ans: (2)] is either a 500 note or 200 note? 
Sol: Let A be the erat of getting a job. } а) 1 0) 3 
P (A) P(A) =1 5 10 
m. 2 4 
24> заг}, ay = Ау = Ans: (4 
Эр (3) 5 (4) 5 [Ans: (4)] 
х+2 _ 1 i Sol: 
3 Total notes n(S) = 10+15+25 
х+2 =3 п (5) = 50 
23-2 Let A be the event of drawing $ 500 note 
sod n(A) = 15 
13. Kamalam went to play a lucky draw contest. : P(A)- 21) 
135 tickets of the lucky draw were sold. If the | п(5) 
probability of Kamalam winning is 1 » then Р(А) = 15 
50 
the number of tickets bought Бу Kamalam is Let B be the event of drawing € 200 note 
a) 5 Q) 10 n(B) 225 
3) 15 4) 20 |Ans: (3 
O @ [Ans: (37 ЩЫ га 
5о1: Р(В) = = 
Let A be the event of winning the contest. п(5) 50 
1 Since A and B are mutually exclusive events. 
BRA) = Р(АПВ) =0 
ну. а P(AUB) = P(A)+P(B) -P (AAB) 
п (5) 9 15,25 0-40 4 


P(AUB) = 


50 50 — 50 5 
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m 


. The mean of the following frequency distribution E 
is 62.8 and the sum of all frequencies is 50. 
Compute the missing frequencies f, and f,. 










Class 


0-20 | 20-40 | 40-60 | 60-80 | 80-100 | 100-120 
Interval 





























Given mean x = 62.8 
Ef = 50 
30+ f +f, = 50 
ff = 50-30 
(+, = 20 . „йу 
Ула 
Mean x = A+Cx H — 
Ул 
= 
28+ f,— f, 
= 50420x|——————— 
62.8 | 50 
2 
628-50 = =(28+f,-f) 
128 5 = 56+ 2f, - 2f, 
640-56 = 2(f, -f) 
8 
5 zi 
f, 





.. (2) 


(0«Q) = 2f, 


Ш 


+ 





о) > = 
8- 

f, = 12 

f, =8and f, = 12. 


2. The diameter of circles (in mm) drawn in a 
design are given below. 





Number of 
circles 





Calculate the standard deviation. 
Sol: 
Let A = 42.5 and С =4 























Number 
of fd? 
circles f, 
60 
385-425 __| y 
4 
425-425 _ 0 0 
4 
465-425 _| 

--тг--3 22 

4 

50.5— 42.5 

= =2 100 

4 

= Y fd, 
Mean х -А бүс 
Ef 
= 25 
x = 42.5+——x4 
100 


x = 42.5 +1=43.5 
Standard Deviation 
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+ 4. The standard deviation of some temperature 





2 
а = dx 199 _ (2) data in degree Celsius (°C) is 5. If the data were 
100 i100 converted into degree Fahrenheit (^F) then what 
199 625 is the variance? 
9 = "vios 1000 өвь 
зам хий Given the standard deviation of some temperature 
4% 19900 — 625 data in degree Celsius is 5. 
== 10000 бс-5 
Let the temperature data Бе 
19275 
с = 4 {лг = 4419275 At, ab б, PG, ABC, al. 
= 4% 1388 = 555 To eds Celsius to Fahrenheit, we have 
Standard deviation © = 5.55. == x Celsius temperature + 32 
3. The frequency distribution is given below If the temperature data are converted into Fahrenheit 
(°F), then the data will be 
9 





9 9 9 9 
7% +32, 5% +32, 5% + шалыг + 32, 5% +32, ... 


In the table К is a positive integer, has а variance of i.e., Every temperature in Celsius is multiplied Бу = 











160. Determine the value of k. and 32 is added to it. 
Sol: i When we add a constant to each data, the S.D of the 
Standard deviation H given data will not change 
Dix? (Xfx 2 i Also, when we multiply each data by a constant, 
с = г Жиш = | : the S.D of the new data also get multiplied by the 
y 3 ! constant. 
хананы УК; 4 2) : 2. Standard deviation of the new data in Fahrenheit 


will be c, = : xo, [74-32 will not affect new S.D] 





= 2x5 29° 
5 


7. New variance 0} = 92 = 81 
7. Variance = 81°F. 


5. If fora distribution X (х- 5) =3, у (х- 5) =43 
and total number of observations is 18. Find the 
mean and standard deviation. 














Sol: 

Given X(x-5) = 3 

г. Variance с? = ас) М = 18 

Т МУ У(х-5) = 3 

92k* авар? Ex-X5-3 

muy в 2 Xx-18x8 23 

644K^ — 484° Үх-90 = 3 
a xm ! Ух = 3+90=93 

160 = 160 > үр 160549 о-в 

49 160 i У, (х2 +2510) = 43 

Е s кану ! Ex -У25-10Ух = 43 


Given that К is a positive integer 


dy | Ex'425x18-10x93 = 43 


Е 
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Ух? = 43 +930 - 450 = 523 
Xx (Ux) 
М М 


. |523 (931 
18 18 


Now standard deviation с = 








523 x 18-93 x 93 
- Y 18x18 
1 
- — [9414 – 8649 
18 
2 27.66 21553 
18 
2. Standard deviation= 1.53 
Also mean — = 
~ 93 
Ж = 
18 
= 5.166 
Mean = 5.17 





6. Prices of peanut packets in various places of two ! 
cities are given below. In which city, prices were ; 
more stable? 





= 4406-400 = 4/6 =2.45 





с 
Co-efficient of variation C.V. = = х100% 


x 
= P UM 100% = 355 р 
20 20 
122.5 
= —% = 12.2596 
10 2.2 
For prices in city A, Co efficient of variation 
= 12.25% 


For prices in city B. 


5 
[a] [25 | o | 12 fas | хаа | 
epee 
- 75 


p= = 


1193 (75Y 
ЧЕ E YS 
4238.6 - 15? 
\238.6-225 = V13.6 


= 3.69 
For prices in city B, co-efficient of variation 


cv, = 29 „100% 
15 








Ш 


= Е” = 24.6% 
15 
СУ. of city А < C.V. of city В. 
Тре prices were more stable in city А. _ 





7. If the range and coefficient of range of the data 


are 20 and 0.2 respectively, then find the largest 
and smallest values of the data. 


Sol: 
Given range = 20 
865320 (1) 
Co-efficient of range = 0.2 
L-S 
1+5 — 
Г-8-02(1-8) 
20 202(L4S) 
20 =L+S 
0.2 
Sie oe 
шунал 
L+S = 100 ... (2) 


эвээ, 
me \ 
£ 

= 
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1-5 = 20 
(0+0) > 21 = 120 
Бас” 
наг эн 
Put L = 60 in (2) 
L+S = 100 
60+$ = 100 
$ = 100 - 60 = 40 
L-60and 5 =40. 


8. If two dice are rolled, then find the probability 


of getting the product of face value 6 or the 


difference of face values 5. 
801: If two dice are rolled, then the sample space 
S= ((L 1), (12), (1,3), (1, 4), (1, 5), (1,6) 
(2, 1), (2, 2), (2,3), (2, 4), 2, 5), (2,6) 
(3, 1), (3, 2), (3,3), (3, 4), (3, 5), (3,6) 
(4, 1), (4, 2), (4, 3), (4,4), (4, 5), (4, 6) 
(5, 1), (5, 2), (5,3), (5, 4), (5, 5), (5, 6) 
(6, 1), (6, 2), (6, 3), (6,4), (6, 5), (6, 6)} 


п (5) = 36 
Let A be the event of getting the product of the face 
value 6. 
A = {(1, 6), (2, 3), (3,2), (6, 1)} 
n (A) =4 
n(A) 4 
PEG). зе 


Let 'B' be the event of getting the difference of the 
face value 5. 
В = {(1, 6), (6, 1)} 





n(B) =2 
рр = 200.2 
(B = у ^ 36 
АПВ = {(1, 6), (6,1)} 
n(AnB) -2 
P(ANB) = S "x 
P(AUB) = P(A)* P(B)- P(AnB) 


Paws) -у2 ар 2. 4 8 
36 36 36 36 9 


. The required probability — 3 Р 


9. In a two children family, find the probability 


that there is atleast one girl in a family. 

Sol: A family has two children 

Let girl is denoted by ‘g and boy be denoted by "b: 
Then the sample space 


= 


$ = {(в› в), (g b), (b, g), (b, b)} 
п ($) = 4 
Let А be the event of having atleast one girl baby. 
А = {(в в), (g, b), (b, gt 
n(A) -3 





Probability of getting atleast one girl is i Я 


10. A bag contains 5 white and some black balls. If 


the probability of drawing a black ball from the 
bag is twice the probability of drawing a white 
ball then find the number of black balls. 

501: 

Let А be the event of drawing black ball. 

Let the number of black balls = x 








n(A) =x 
Total number of balls = 5 + x 
n(S) =5+x 
n(A) x 
Po n(S) ^ 54x 
Let ‘B’ be the event of drawing a white ball 
п (В) =5 
Зу 2B 5 
e S = Sas 
5 
Given that — -= 455) 
5+х 5+х 
xG*3) js 
54x 
х = 10 


. Number of black balls = 10. 


1 И. The probability that a student will pass the final 


examination in both English and Tamil is 0.5 and 
the probability of passing neither is 0.1. If the 
probability of passing the English examination 
is 0.75, what is the probability of passing the 
Tamil examination? 


Sol: 
Let T denote Tamil and E denote English 
Р(ТОЕ) = 0.5 
Р (Passing neither) = Р(Т'с\Е') 
= P(TUE = 01 


P(TVE) = 1- P(TUE) 
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= 1-01 = 09 
Also given P(E) = 0.75 
P(TUE) -Р(Т)-Р(Е)- Р(ТОЕ) 


0.9 = P(T) 0.75 - 0.5 
P(T) = 0.9- 0.75 + 0.5 = 0.65 
Probability of passing Tamil exam = 0.65 
РТ) = S9. 215 
100 20 
12. The King, Queen and Jack of the suit spade are 
removed from a deck of 52 cards. One card is 
selected from the remaining cards. Find the 
probability of getting (i) a diamond (ii) a queen 
(iii) a spade (iv) a heart card bearing the number 


5: 
| 


501: 
ЕН -*- 
Гол 
CE] 


Suits of playing 
cards 


A 


i 
| > | 


5 
| 6 | 
[7] 


7 
| | 
ши 
| 10 | 
ши 
Го | 


Total Number of 
cards in each sui 





$ 
8 
О 
Ё 
E 
E 


ГА | 
L2 2 2| 
[ее | 6 | 
Гааз | 
гооо | 
Lao [ 1 f v | 
[т fo | 
| [ofe] 
ии 
151519 


Remaining cards 


after removing 
some of them. 





After removing King, Queen and Jack of spade the 
remaining number of cards 


п (5) = 10 13+ 134 13 
п (5) = 49 
(i) Let A be the event of selecting a card from 
diamond. 
n(A) = 
n(A) 13 
РА = пб) 7 49 


Probability of getting a diamond card = ao^ 


(i) Let ‘B’ be the event of getting a queen. 


п (B) = 3 
TP 3 
®= зу 7-8, 


Probability of getting a queen = us 


(iii)Let ‘C’ be the event of getting a spade 
п ( ш 
п(С) 


4 Ды 


10 
49 
Probability of getting а spade = E : 
(iv) Let D be the event of getting 5 of heart. 
п (D) = 
n(D) | 


"(9 ^ 49 
Probability of getting 5 of heart = — 





P(D) = 


f ` 
493, 
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+ 
I. Multiple Choice Questions А 
Measures of Dispersion: i 


1. Statistically, spread or scatterness of observations 
in a data is called — — 
(1) Discriminant (2) Dispersion 
(3) Range (4) Standard deviation. 





from their arithmetic mean is called — — 

(1) Standard deviation 

(2) Variation 

(3) Median (4) Mode [Ans: (2)| 


3. Positive square root of mean of squared 
deviations of some observations from the ! 
arithmetic mean is called — — 
(1) Standard deviation 
(2) Variation 


(3) Median (4 Mode | [Ans: (1)] 
4. Sum of deviations of a variable from its mean is | 

always 

() 0 (2) 1 i 

(3) 2 (4) 5 [Ans: (1)] : 


5. Standard deviation of first 50 natural numbers is | 




















(1) 45.43 (2) 14.43 
(3) 20.43 (4) 16.43 [Ans: (2)] 
Sol: H 
Standard deviation of first n natural numbers 

- т –1 

12 
Standard deviation of first 50 natural numbers 
E _ [2500-1 
12 
= Ed = 420825 = 1443 





6. Standard deviation of population is denoted by 


a) Q 
(3) c 


ЕЎ 2 


(2) о 


(4) A [Ans: (3)] | 


CREATIVE 


NIT eA 


СИС © 


7. Price of apple per kg for three days are as 98, 97, 
100, then the value of standard deviation with 
assumed mean method is. 


(1) 15 (2) 10 
(3) 1 (4) 11 [Ans: (3)] 
Sol: 





41.666 — 0.333 = 41.333 


115 = 1 


8. In statistics, distance or dispersion from central 
value is classified as 
(1) Standard variance 
(2) Sample variance 
(3) Standard root 


(4) Standard deviation [Ans: (4)] 


9. Range of the scores 80, 90, 90, 85, 60, 70, 75, 85, 


90, 60, 80 is 
(1) 30 (2) 70 
(3) 90 (4) 40 [Ans: (1) 
Sol: 
Range = L-S=90-60=30 
10. Coefficient of range of 5, 6, 7, 8,9, 54 is 
39 49 
1) — Dy = 
(1) 40 (2) E 
59 69 
dy == uy — Ans: (2 
(3) E (4) = [Ans: (2)] 
Ч 1-5 54-5 4 
Sol : Co- t =— = — = = 
ol : Co-efficient of range Га es 5 
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11. If the total sum of squares is 20 and sample : 
variance is 5, then total number of observations : 


are 
(1) 15 (2) 25 
(3) 4 (4) 35 


Sol: E(x,- х)? = 20 
Variance = 5 


с = X - х) -E 
n n 
20 


Variance o? = 
n 
20 
5=— 
п 
Е 4 
n= = 


Coefficient of Variation i 


12. If mean is 25 and standard deviation is 5 then | 


co-efficient of variation is 
(2) 25% 
(4) None of these 


(1) 10096 
(3) 2096 


5 
Sol: C.V. =< x 100% = 2-x10096 = 20% 
z 25 


13. is used to compare the variation or 
dispersion in two or more sets of data even | 





though they are measured in different units. 
(1) Range 

(2) Standard deviation 

(3) Co-efficient of variation 
(4) Mean deviation. 





consistence performance. 
(1) Range 

(2) Standard deviation 

(3) Co-efficient of variation 
(4) Mean deviation 


15. If the co-efficient of variation of marks of Brinda 


is 25% and that of Buvana is 40%. Who is more | 


stable in scoring? 
(1) Brinda 
(3) Both 


(2) Buvana 
(4) None 


[Ans (301 


[Ans: (3) 7 


14. is used to criterion of consistence is for : 


О 


[Ans: (| 





501: 

Less co-efficient of variation means the data are 
more stable. 

«<. Brinda is more stable. 


Das o i Probability of an Event: 


1 16. If a digit is chosen at random from the digits 1, 


2, 3, 4, 5, 6, 7, 8, 9, then the probability that it is 





4 5 
(1) 5 (2) 5 
Gl CES [Ans: (2) 
9 3 
501: S = {1,2, 3,4, 5,6,7,8, 9} 
п (5) =9 
A be the event of selecting odd number. 
А = {1,3,5,7,9} 
n(A) -5 
Pia) = 2.8 
n(S) 9 


: 17. Inasingle throw of die, the probability of getting 


a multiple of 3 is 


Ш 1 
а) 7 (2) 3 
1 2 : 
(3) - (4) = [Ans: (2)] 
6 8 
501: 
For а single through of a die $ = (1, 2, 3, 4, 5, 6} 
n(S) = 6. 
Let E be the event of getting a multiple of 3. 
Е = {3,6} 
п (А) 22 
(E) 2 1 
PG) ( 6 3 


: 18. The probability of throwing а number greater 


than 2 with a fair dice is 


a) (2) 
(4) 


et ліе 
wile uite 


(3 [Ans: (3)] 
Sol:Foradie n(S) = 6 
Let E be the event of throwing a number greater 
then 2. 
E4556 
n(E) = 4 = 
| es 
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pu). 49 4 2 
"(9 6 3 


19. A card is dipped Жош а pack of 52 playing : 
cards. The probability that it is an ace is 








qi @ + 
4 13 | 
1 12 t 
3) => 4) — Ans: (2)] ; 
@ zc ož [Ans: QJ | 
Sol: п (5) = 52. 
Number of ace п(А) = 
n(A) 4 1 
Р(А) = а BEE 
20. The probability of a certain event is 
(1) 0 (2) 1 
(3) (4) Not exists, [Ans: (2)] | 
21. The probability of an impossible event is 
(1) 0 (2) 1 
(3) (4) Not exists. [Ans: (1) | 





22. Which of the following is not the probability of : 


accurance of an event 
(1) 02 
(3) 08 


(2) 0.4 
(4) 1.6 


23. If P (E) = 0.05, then P (not E) = 


(1) —0.05 (2) 0.5 Y 
(3) 0.9 (4) 0.95 [Ans: (4)] : 
Sol: 


P(E’) = 1-P(E)=1-0.05 = 0.95 


24. Which of the following statement is wrong. 


(1) AAB is an event that occurs only when | 


both A and B occurs. 


(2) AUB is ап event that occurs only when at : 


least one of A or B occurs. 
(3) А is an event that occurs only when A does 


not occur. 
(4) В is an event that occurs when В occur. 
_ _[Апз: (4): 
gs, ALLA = 
а) 0 (2) 1 
(4) $ [Ans: (4)] .- 


48) Ф 








[Ans: (4)] : 


Algebra vents: | 


26. ANA = 

а) 0 (2) 1 

(3) Ф (4) 5 [Ans: (3)] 
27. P(AUB) = 

(1) P(AUB) (2 Р(АПВ) 

(3 P(AUB) (4) P(AMB) [Апз: (2)] 


II. Very Short Answer Questions 


1. Find the co-efficient of range of the following data 
13, 15, 21, 25, 18, 27, 43, 31 





501: 

Largest value L 243 

Smallest value $ =13 

— L-S 43-13 _ 30 
oefficient of range= 1 = 33413 = СЕ 

Coefficient of range= 28 = 0.54 


2. Find the range of the following data 70.3, 43.2, 
80.5, 93.4, 100, 13.7 


Sol: 
Largest value L = 100 
Smallest value $ = 137 
Range = L-S=100-13.7 
Range = 863 


3. Calculate the range of the following data. 





Sol: 


Largest value 1 = 100 
Smallest value $ = 40 
Range = L-S=100-40 
Range = 60 


| 4. Find the standard deviation of first 50 natural 


numbers 
Sol: Standard deviation of first n natural numbers 


п? —1 
12 





50 —1 
^. S.D. of first 50 natural numbers = 47715 


2500 — 1_ 2499 
EUN 





4208.25 = 1443 
Standard deviation of first 50 natural numbers 
= 1443 


5. 


7. 


U 





- 8 | STATISTICS AND PROBABILITY 


If the standard deviation of a data is 20.5 and ' 
each value of the data is increased by 12, then 
find the new standard deviation: 

Sol: 

Given the standard deviation = 20.5. 

If we add a fixed constant to each data, the standard 
deviation never change. 

/. If we add 12 to each data the new standard 
deviation will not change. 

7. New standard deviation = 20.5 


. The standard deviation and mean ofa data is given 


by 60 and 120. Find the coefficient of variation. 
Sol: 
Standard deviation o = 60 

Mean 


10. 


x 120 


Co-efficient of variation 


2 100% 
x 
60 6000 


Tas MA = D0 


Cv 


5096 
Co-efficient of variation is 5096. 


The standard deviation and coefficient of ; 
variation of some data are 9 and 72. Find the ' 
mean. 
Sol: 
Given the co-efficient of variation C. V = 72 

Standard deviation 6 =9 


11. 


C.V = 2х1006 
х 
72 = 2x100% 
х 
х= Э 00:00 
72 8 
Mean x = 12.5 idis 


. If the mean and coefficient of variation of a data 


are 30 and 96 respectively, then find the value of 
standard deviation. 
Sol: 


Mean x = 30 


Co-efficient of variation C. V = = x 100% 
x 


o 
96 = — x100% 
30 








96x30 288 
~ 100 — 10 
c -288 


-. Standard deviation 


; 9.The probability that it will rain tomorrow is 


0.85. What is the probability that it will not rain 
tomorrow? 
Sol: 
P (will rain) + P (will not rain) = 1 
» P (will not rain) = 1 - P (will rain) 
=1- 0.85 = 0.15 
Probability that will not rain tomorrow = 0.15. 


A die is thrown. Find the probability of getting 
an even prime number? 
501: 
When a die is thrown, the sample space 
S = {1, 2, 3,4, 5, 6} 


n(S) = 6 
Let A be the event of getting an even prime 
А ={2} 
n(A) 21 
n(A) 1 
> nS) 6 


Probability of getting an even prime is : 


An urn contains 10 red and 8 white balls. One 
ball is drawn at random. Find the probability 
that the ball drawn is white. 


Sol: 
Total number of balls = 10 red + 8 white 
n(S) = 18 
Let A be the event of drawing white ball 
n(A) = 8 
8 4 
Р(А) = 18 = 


А bag contains 3 red balls, 5 black balls and 4 
white balls. A ball is drawn at random from the 
bag. What is the probability that the ball drawn 
is not red? 
Sol: 
Total number of balls = 3 red + 5 black + 4 white 

n(S) = 12 
Let A be the event of drawing red ball 

n(A) 23 

n(A) 





Р(А) = 


2 








з 1 
PA) = у= 


= i 
P(A) = 1- PA) - 1-7 
t 4- 3 

и) = = 
^ Probability of the ball drawn is not red is 2 


13. What is the probability that a number selected | 


from the numbers 1, 2, 3, ...15 is a multiple of 4? 


Sol :Let $ ={1,2, 3)... 15) 
n(S) = 15 
Let A be the event of selecting a multiple of 4 
А = {4,8, 12} 
n(A) = 3 
mA) 3 1 
МА) = (S) 15 15 


1 
Probability of selecting a multiple of 4 is 15” 








What is the probability of getting prize? 


Sol: 
Total results in the lottery = 10 prizes + 25 blanks 
n(S) =35 
Let A be the event of getting prize 
n(A) = 10 
NEP NN 
mS) 35 7 


Probability of getting price is E 


15. The probability of winning a game is 0.3. What 


is the probability of loosing it? 
501: 
P(winning) + P(loosing) =al 
0.3 + P(loosing) =1 
P(loosing)= 1 - 0.3 = 0.7 
г. Probability of loosing the game is 0.7 


16. A bag contains cards which are numbered from 
2 to 90. A card is drawn at random from the bag. 


Find the probability that it bears a number which 


is a perfect square? 
Sol: 
8--(2:3,4:5,490) 
n(S) = 89 
Let А be the event of drawing a perfect square 


= 





14. In a lottery there are 10 prizes and 25 blanks. | 
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А = 14,9, 16, 25, 36, 49, 64, 81} 





n(A) -8 
8 
pia) = ЖШ; 28 
mS) 89 4 
^ Probability of drawing a perfect square = Р] 


} 17. И P(A)= 5, Р(В) = >. P(A В) = > then find 
P(A' A B). 
Sol: Given P(A)= : 
Р(В) = = 
2 
Р(А т В) = 2 
4 


P(AUB) = P(A) + P(B) - P (An B) 
P(AUB) = -+ 


324 
_ 4+6-3_7 
в в 
P(AUB) -1- P (A UB) 
— 12-7 
P (A UB) 07.7: 
2 102 12 
p" 5 —- 
Р(А В?) = = [v Р(А В) = P(AUB)] 


12 


18. А and B are events such that P (not А or not B) 
= 0.25. Whether A and B are mutually exclusive 


or not. 

Sol: 

We have Р (А ^ В)! = P (A'U В) 

Given P(A'UB) = 025 
Р(АПВ) = 025 
Р(АСҮВ) = 1-P(AnB) 
Р(АПВ) = 1-0.25=0.75 


Р(АПВ) = 0. 
А and B are not mutually exclusive. 


| 19. Given P(A) = 2 and p(B) = |. Find P(A or B) if 
ә 5 


A and B are mutually exclusive events. 
Sol: Given A and B are mutually exclusive events. 


P(AnB) =0 
P (AUB) = P(A) + P(B) 
3.1 
= -+- 
5 5 
"E 
P(Aor'B) = 5 
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20.№ A and B are two events associated | 
with a random experiment such that 
P(A) = 0.3, P(B) = 0.2 and Р(Аг\В) =0.1. Then 
find the value of P(AMB). ! 


501: _ 
Р(Ас\В) = P (A only) 
= P(A) - P(AnB) 20.3 - 0.1 
Р(АПВ)=0.2 


Ш. Short Answer Questions: 


1. The standard deviation of 50 data is 12.6 and each 
value of the data is divided by 6, then find the new 
variance and standard deviation. 

Sol: 

Standard deviation = 12.6 Н 
When each value of the data is divided by a fixed 
constant, the new standard deviation also get divided 
by the fixed constant. 


NT 


9,2] | 9; =16 
С.У = ®х100% 
х 
GV = 9 100% 
х, 
60 = = 100 
1 
_ 2 
м = 50190 =35 
су, = 92х100% 
2 х, 
70 = 16,100 
х2 
— 16 
хү = 70190 =2285 
х, = 35; х, = 22.85 


12.6 


“+ New standard deviation = = =21 


New variance = o^ = (2.1? = 441 
New Standard deviation = 2.1 
New variance = 4.41 


2. If n = 10, x = 1.8, Ух" = 1500. Calculate the 
coefficient of variation. 
Sol: 
First we calculate the standard deviation. 


- zx (Za) 


n n 


[1500 
= 42-08) -4/50-324 -Л4676 
с m (1.8) 146.76 


с =12.11 
Now, co-efficient of variation — Z „100% 
х 


= 211 тоор, 
1.8 


С.У = 672.78% 


3. Coefficient of variation of two distributions are 
60 and 70 and their standard deviation are 21: 


and 16 respectively. What are their arithmetic | 


means? 

Sol: Given: ' 

For the I distribution | For the II distribution. 
C. V, = 60 | GV,=70 


4. In a lottery of 50 tickets numbered 1 to 50, one 

ticket is drawn. Find the probability that the 

drawn ticket bears a prime number. 

501: 
Let — S ={1,2,3,...50} 

n(S) = 50 

Let A be the event of drawing a ticket bearing prime 

number. 

А = (2, 3, 5, 7, 11, 13, 17, 19, 23, 29, 31, 37, 41, 43, 


47} 
n(A) = 15 
Р(А) = nA) 15 3 
"(S) 50 10 
-. Probability of drawing a ticket bearing prime 
9 


number is 10 


5. A bag contains 6 red, 8 black and 4 white balls. A 


ball is drawn at random. What is the probability 
that ball drawn is not black? 





Sol: 
Total number of balls = 6 red + 8 black + 4 white 
n(S) = 18 
Let A be the event of drawing a black ball 
n(A) = 8 
mA) 8 4 
Р(А) = EM a 
А п(5) 18 9 


P(not black) = 1 - P(A) 


2 








Р(А) = 1- 


|= 


(д) = 24 2 


“+ Probability that the drawn ball is not black is р А 


e 


the same week (Monday to Saturday). Each is 


equally likely to visit the shop on any one day : 
as on another. What is the probability that both | 


will visit the shop on different days? 

Sol: 

Two customers can visit the shop on any of the 6 

days. 

S= {(Mon, Mon) (Mon, Tue) (Mon, Wed) 
(Mon, Thur) (Mon, Fri) (Mon, Sat) 
(Tue, Mon) (Tue, Tue) (Tue, Wed) 
(Tue, Thur) (Tue, Fri) (Tue, Sat) 
(Wed, Mon) (Wed, Tue) (Wed, Wed) 
(Wed, Thur) (Wed, Fri) (Wed, Sat) 
(Thur, Mon) (Thur, Tue) (Thur, Wed) 
(Thur, Thur) (Thur, Fri) (Thur, Sat) 
(Fri, Mon) (Fri, Tue) (Fri, Wed) 
(Fri, Thur) (Fri, Fri) (Fri, Sat) (Sat, Mon) 
(Sat, Tue) (Sat, Wed) (Sat, Thur) (Sat, Fri) 
(Sat, Sat)] 
n(S) 236 


Let A be the event of the customers visiting the shop | 


on the same day. 
А = {(Mon, Mon) (Tue, Tue) (Wed, Wed) 
(Thur, Thur) (Fri, Fri) (Sat, Sat)} 


n(A) = 6 
P(A) = Bb. т 
nS) 36 6 
P(A) = 1=P(A)=1- 2 
мд) = 51-5 
E 6 
Probability that they visit on different days 
5 
==. 


7. Find the probability that a number selected from : 


the numbers 1, 2, 3, ....35 is a multiple of 7. 
Sol: 
$ = 11,2, 3,4, .....35} 
n(S) = 35 
Let А be the event of selecting multiple of 7 


Bl - 
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А = {7, 14,21, 28, 35} 


n(A) -5 
Vui LM 1 
(A) mS) 35 7 


1 
-~ Probability of selecting multiple of 7 is T 





6. Two customers are visiting a particular shop in | 8. A lot consists of 144 ball pens of which 20 are 


defective and others good. Leena will buy a pen 
if it is good, but will not buy if it is defective. 
The shopkeeper draws one pen at random and 
gives it to her. What is the probability that she 
will buy it? 


Sol: Totalpens = 144 
n(S) = 144 
Number of good pens = 144 - defective pens 
= 144-20=124 
Let A be the event of getting good pen 
n(A) = 124 
n(A) 124 31 
P(A) = = =-— „-— 
e) nS) 144 36 
If she gets good pen, she will buy it. 
31 


^. Probability of buying the pen = 36” 





9. А bag contains 6 red balls and some blue balls. 
If the probability of drawing a blue ball from the 
bag is twice that of a red ball, find the number of 
blue balls in the bag. 

Sol: Let the number of blue balls = x 
- Total balls n(S) = 6 +x 
Let A be the event of drawing a blue ball. 





n(A) 2x 
x 
Р(А) = —— 
(А) б+х 
Let B Бе the event of drawing red ball 
n(B) = 6 
6 
Р(В) = — 
(8) 6+х 
given P(A) = 2 [P(B)] 
6 
P(A) 22x —— 
e Х 64x 
< Яо б. 
6+х 6+х 
х(6+ 
eee) = 2x6 
6+х 
х = 12 


-. Number of blue balls = 12. 
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10. A number x is selected from the number 1,2,3 Sol: 
and then a second number y is randomly selected (1) P(AorB) = P(AUB) 
from the numbers 1, 4, 9. What is the probability = P(A) + P(B) - P (A ^ B) 
that the product xy of two number will be less : 111 21455-75 
than 9? Р(АогВ) = = 
5 3 7 105 
501: 41 
First number is selected from 1, 2, 3 and second ! Р(АогВ) - 105 
from 1, 4, 9. a ж 
$ ={(1, 1) (1,4) (1,9) (2, 1 (2,4) (2,9) (3,1) | (Gi) P (not A and not B)- P (A A B) 
(3,4) - q 4 = P(AUB) =1- P (AUB) 
Let A be the event of getting the product of two sie AL = а 
numbers less than 9. 105 105 
A = {(1, 1 (1, 4) (2, 1) (2,4) (3, D} 64 
n(A) - 5 P (not A and not B)- 1057 
BCA) gar ui. Е 


1. The mean and standard deviation is the marks of 
a group of 50 students were 60 and 15 respectively. 
Later if was found to be the scores 40 and 70 were 
wrongly entered as 30 and 60. Find the correct 
mean and standard deviation. 


^ Required probability — 3 s 


11. The probability that atleast one of the two | 
events А and B occurs is 0.6. If A and B occur : 








simultaneously with probability 0.3. Evaluate i Sol: 
D p ! 2 
bus БЕР) : Меап x S60 
Given P(AUB)- 06 ! Standard deviation с = 15. 
P(AnB) = 03 Wrong scores = 30 and 60. 
Correct scores = 40 and 70 
P (AUB) = P(A) + P(B) - P (AGB) Ух, 
0.6 = P(A) + P(B) - 0.3 Old mean = = = 60 
P(A) + P(B) = 0.6 + 0.3 =0.9 ! Ух, _ = 
елын Old > 60 х 50 = 3000 
1-P(A)+1-P(B) = 09 eee 
ей = Correct Хх, = 3000 - (wrong scores) + 
2 -IP(A) + P(B)] = 0.9 (correct scores) 
P(A) + P(B) 22-09-11 | = 3000 - [(30 + 60)] + [(40 + 70)] 
12.1f A and B are mutually exclusive events = 3000 - [90] + [110] 
P(A) = 0.35 and P(B) = 0.45. Find P (A' OB’). = 2 + 110 = 3020 
а 2 rrect Ух, 
Sol:  P(AUB)- P(A) + P(B) нала = gored 7% 3020 04 
= 0.35 + 0.45 = 0.80 Е 50 
Р(А' В) = Р(А ОВ) Old standard deviation с = 15 
= 1- P (A UB) =1- 0.80 Е“ 
P(A'AB’) = 0.20. в = — | 
п n 
13.1f A and B are two events such that m 
1 1 1 В Ух, 
Р(А) = =, P(B)= and P (А and В) = = find 152-6 
5 3 7 


(i) P (A or B), (ii) P (not A and not B). Squaring on both sides 
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225 = —-- 3600 
n 
xxl 
22543600 = + 
50 
xxi 
Old = = 3825 
50 
Old Хх? = 3825 x 50 = 191250 


Correct £x? = 191250 - (wrong scores)? + 
(correct scores)? 
= 191250 - 30? - 60? + 40? 70? 


= 191250 - 900 - 3600 + 1600 





+4900 
= 191250 - 4500 + 6500 
= 193250 
193250 
Correct o= = (60.4) 
= \/3865- 3648.16 _ 421684 
Correct © = 14.7 


2. Calculate standard deviation by direct method. 
25, 27, 31, 32, 35 : 
801: 








Standard deviation с = 


т 
ы 5и (2) < 9128-900 _ Jing 
5 


5 
© =3.578 
3. If N = 10, Хх = 120, Хх? = 1530, find the 
variance. 
- E 120 
Sol: x-—-—-m 
n 10 


E) 








Ex (Ex ї 
Standard deviation o= us аах 
n N 


7 
o = [eoo (120 

10 (10 
с = 53—144 = V9 =3 


Variance с? 232-9 


4. Calculate standard deviation by assumed mean 
method 40, 44, 54, 60, 62, 64, 70, 80, 90, 96. 
Sol: Let A - 60 











[ze хаў 
Standard deviation o = ,|—- -(® 
п n 
3408 (60) 
10 1 
< 3408-36 _ 43048 


Standard deviation o = 17.46 


5. Calculate the standard deviation. 








х 10 14 16 18 | 20 | 22 
|» [is [8 1712| 
501: 
Let A= 14 
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1 
— 
= 
в. 
И 











Standard deviation с = N \106— 0.0196 \106— 0.0196 0.0196 х 10 
2 = 41.0404 х 10 
бо (1008-2018, 
50 50 5 = 1.02 x 10 
- EE [uL БЕ Standard deviation o = 10.2 
5 5 7. The following values are calculated in respect of 
Standard deviation — 2.97 heights and weights of the students of class X. 
6. Compute the standard deviation for the | Height Weight 


following data. Mean 162.6 cm 52.36 kg 





23.1361 kg? 


Can we say that the weight show greater 


variation than the heights 
Sol: 


To compare the variability, we have to calculate their 








co-efficient of variation. 
Given variance of Height = 127.69 cm? 
-. Standard deviation of Height 


=4/127.69 ст = 11.3 cm 
Variance of weight = 23.1361 kg 
-. Standard deviation of weight 


= 23.1361 kg = 4.81 kg. 








с 
Co-efficient of variation C. V = = х 10096 
x 


E ү 














C. V of Height ла х100 = 6.95% 
. V of Heigl 59 1656 = 6. 
C. V of weights = 22 х 100% = 9.1896 
52.36 


C. V of weight > C. V of Height. 


We can say that weights show more variability 


than heights. 


. The mean and standard deviation of marks 
obtained by 50 students of a class in three | 
subjects mathematics, physics and chemistry are : 
given below. Which of these three subjects shows : 
the highest variability in marks and shows the | 
lowest? 








(i) For mathematics 
Mean x = 42; Standard deviation с = 12 


Co-efficient of variation C. V = 2 «100% 





12 1200 3 
= x100% = = 
T ; 5728575 
(ii) For Physics 
Mean x 232; SD = 15 
C. V 2Z х100% 
x 
-15 x100% = 1500 о, = 46.87% 
32 32 
(ii) For Chemistry: 
Mean x =40.9;SD с - 20 
C. у= «100% 
x 
=-20 100% = 2000 _ 48.89% 
40.9 


As higher the co-efficient of variation, higher in the 
variability. 

C. V of chemistry is highest and C. V of 
mathematics is the least. 

Chemistry shows the highest variability and 
mathematics shows the least variability. 





и 


' 10. 
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1 9, From the prices of shares A and B given below. 
Find which is more stable value. 











Given that c, = 5.92 and о, = 2 also 
mean (А) = 51 and mean (В) = 105. 


Sol: 
Co-efficient of variation С.У = © x 100% 
& 
CV, = 532 „100% = 592 
ын 51 
С.У, = 11.60 
2 200 
C.VofB = — = — 
105 x 105 
C. V, = 1.90 


Shares, whose co-efficient of variation is lesser is 
considered to be more stable. 

CV of share B is lesser as compared to C. V of 
share A. 

Share B is more stable. 


A jar contains 24 marbles some are green and the 


others are blue. If a marble is drawn at random 
2 


from the jar, the probability that it is green is ris 
Find the number of blue marbles in the jar. 

Sol: Let the number of green marbles be x and the 
number of blue marbles be y. 

Total marbles n(S) = x + y = 24 = 

Let А be the event of getting a green marble 








n(A) z 
P(A) = MS) 54 
but given P(A) -i 
B LE 
24 3 
2x24 
x= =16 
3 
Put x= 16 in (1) 
x+y =24 
16+у =24 
y 224-16 =8 


-. Number of green marbles = 16 
Number of blue marbles = 8 
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11. A jar contains 54 marbles each of which is blue, 
green or white. The probability of selecting a 


4 d 
з an 


the probability of selecting a green marble at 


blue marble at random from the jar is 


random is 4. How many white marbles does the 
9 


jar contain? 

Sol: 

Let the number of blue balls be b, 

number of green balls be g and number of white 





balls be w. 
b+g+w =54 ...(1) 
n(S) -54 
Let A be the event of selecting blue marble. 
n(A) =b 
МА) b 
P(A) = == =— 
m mS) 54 
Given P(A) = ; 
li b 
3/ asé 
54 
> b= 77 18 
Let B be the event of selecting a green marble 
n(B)-g 
g 
P(B) = — 
(B) 54 
4 
But P(B) = 9 (given) 
E LE 
54 9 
_ 4x54 =24 
= 
Put b -18,g-24 in (1) 
b+gtw =54 
18+24+w = 54 
42 +м = 54 


м = 54-42 = 12 
7. The jar contains 12 white balls. 


12.Two dice are thrown 
Find the probability of getting 
(i) an even number as sum 
(ii) the total of atleast 10 
(iii) a multiple of 3 as the sum. 
Sol: 
Two dice are thrown, the sample space 


simultaneously. 


: n(S) 


S= {(1, 1) (1,2) (1, 3) (1,4) (1,5) (1,6) (2,1) 
(2,2) (2,3) (2, 4) (2, 5) (2, 6) (3,1) (3,2) 
(3,3) (3,4) (3,5) (3, 6) (4, 1) (4,2) (4,3) 
(4,4) (4, 5) (4,6) (5,1) (5,2) (5,3) (5, 4) 
(5,5) (5, 6) (6,1) (6,2) (6,3) (6, 4) (6, 5) 
(6,6) 

n(S) 236 
(i) Let A be the event of getting an even 
number as sum 
A= {(1, 1) (1,3) (3,1) (2,2) (1,5) (5,1) 
(2,4) (4,2) (3, 3) (2,6) (6,2) (4, 4) 
(5, 3) (3, 5) (5,5) (6, 4) (4, 6) (6, 6)} 


n(A) = 18 
mA) 18 1 
RO) E^ ag 33872 
1 


^. Required probability = 2 


(ii) Let B be the event of getting total of atleast 10 
B = {(6, 4) (4, 6) (5, 5) (6,5) (5, 6) (6, 6)} 
n(B) =6 
Bip SUELOS. 1 
nS) 36 6 1 
< Probability of getting the sum of atleast 10 is 8 


(ii) Let C be the probability getting a multiple 
of 3 as sum. 
С = { (1,2) (2,1) (1,5) (5, 1) (2,4) (4 2) 
(3,3) (3,6) (6, 3) (5,4) (4, 5) (6,6)} 


n(C) =12 
mC) 12 1 
PO = qs)" 3573 


3 
“+ Probability of getting a multiple of 3 as sum = 


wile 


13. Two dice are thrown. The events A, B and C 
are as follow: A — getting an even number in 
first die, В — getting an odd number on the first 
die, C — getting the sum of the numbers on the 
dice <5. Check whether A and C are mutually 
exclusive. 

Sol: Given two dice are thrown 
Possible outcomes = 6x 6 = 36 
Possible outcomes 
$ = (1,1) (1,2) (1,3) (1,4) (1,5) (1,6) (2,1) 
(2,2) (2, 3) (2, 4) (2, 5) (2, 6) (3, 1) (3,2) 
(3, 3) (3, 4) (3, 5) (3, 6) (4, 1) (4, 2) (4, 3) 
(4, 4) (4, 5) (4, 6) (5, 1) (5, 2) (5, 3) (5, 4) 
(5, 5) (5, 6) (6, 1) (6, 2) (6, 3) (6, 4) (6, 5) 


(6, 6)} 
бө) 


=36 
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А is the event of getting even number in the first die. * n(A) 6 
А ={(2, 1) (2, 2) (2,3) (2, 4) (2, 5) (2, 6) P(A) = 745) 73s 
(4,1) (4, 2) (4,3) (4,4) (4,5) (4,6) 1 " aca 
(6,1) (6,2) (6, 3) (6,4) (6,5) (6, 6)} | Let В be the event of selecting а number divisible by 
n(A) 218 : 7 
C is the event of getting the sum of the number less = БА 
then or equal to 5 Н nlf) = 
C ((L 1) (1, 2) (1, 3) (1,4) (2, 1) (2,2) (3, 1) (3,2) Н Р(В) = 8. 
127) | = 
n(C) = 10 | ANB =0 
АПС = {2,1) (2,2) 2,3) | (АПВ) = 
n(ANC)=4 ! P(AnB) = 


п (АПС) #0, 


A and С are not mutually exclusive. 


6 3 
P(AUB) = P(A) + P(B)  —- + 2 
© 25 25 


Ш 


14. A number is selected from the first 50 natural : PAWB] 25 
numbers. What is the probability that it is a | ^. Probability of selecting a number divisible 
multiple of 5 or 11? 
Sol: Let S be the sample space 
$=1,2, 3, 4,5, ..50} 


9 
by4or7is —. 
Y 25 


n(S) = 50 :16.А number is selected from first 30 natural 
Let A be the set of all multiples of 5. 7 numbers. What is the probability that if would 
A = {5, 10, 15, 20, 25, 30, 35,40, | be divisible by 2 or it isa prime. 
45, 50} ! 501: 
п(А) = 10 / Sample space Б = 1,248, ..., 30} 
п(А) 10 : n(S) = 30 
Р(А) = "(S 50 T Let A be the event of selecting a number divisible by 2. 


A = 12, 4, 6, 8, 10, 12, 14, 16, 18, 


Let В be the event of getting multiple of 11 20, 22, 24, 26, 28, 30] 


В = {11 22, 33, 44} 








п(В) =4 i n(A) = 15 
(B) 1 | pa = 70) _15 
P(B) = 50 ! с ($) 30 
АПВ = {} Let B be the event of getting a prime 
Р(АПВ) «0 ! В = 12,3, 5, 7,11, 13, 17, 19, 23, 
P(AUB) = Р(А) + Р(В) - Р(АсҮВ) | 29} 
10 4 : n(B) = 10 
PANN) eee 0 PE 10 
н ; j цаг 
P(AJUB) уш а © ! АПВ = 0} 
50 25 Н n(AC B) = 1 
Probability of getting а multiple of 5 or 11 = 25 1 
| P(AMB) = эр 
15. A number is selected from the first 25 natural | Хо P(AUB) = P(A) + P(B) - P (An В) 
numbers. What is the probability that it would : 
be divisible by 4 or 7? | PUAISBY = 2g AOE 
Sol pe 5 mh nae $ = (1,2, 3, 4, 25} „А d 
ol: Let sample space $ = (1,2, 3, 4, ....., Н 24 4 
n(S) = 25 P(AUB) = сэн. 
Let A be the event of selecting a number divisible Бу 4. . А 2 4 
А = Ш, 8, 12, 16, 20, 24} i ^ Required probability = г. 
= n(A) = 6 i 


2 





U 
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17. There are three persons A, B and C having + 


different ages. The probability that A survives 


another 5 years is 0.80. ‘B’ survives another 5 | 


years is 0.60 and C survives for another 5 years 
is 0.50. The probabilities that A and B survives 
another 5 years is 0.46. B and C another 5 years 
is 0.32 and A and C survives another 5 years is 


0.48. The probability that all these three survive | 
another 5 years is 0.26. Find the probability that · 


at least one of them survive another 5 years. 
Sol: 
From the information given 


P(A) = 0.80 

Р(В) = 0.60 

Р(С) = 0.50 

Р(АОВ) = 0.46 
P(BAC) = 0.32 
P(AQC) = 048 
Р(АПВПС) = 0.26 


"The probability that at least one of them survives 
another 5 years is P(A UBUC). 
P(AUBUC) =Рр(А) + Р(В) + P(C) - 
P(Ai B) -PBA C) 
P(A ^O) + P(ANBAG) 


P(A UB U С) = 0.80 + 0.60 + 0.50 - 0.46 
- 0.32 - 0.48 + 0.26 
» P/AU BU C) = 0.90 





D YT 


M 





: 18. The probability that a student will pass his 
i examination is 0.73. The probability of the 
student getting a compartment is 0.13 and check 
whether the probability that the student will 
either pass or get compartment is 0.96. 

501: 

Let А be the event of passing В get compartment. 
Given Р(А B) = 0.96. 


Р(А) = 0.73 
Р(В) = 0.13 
P(AUB) = 0.96 





P(AUB) = P(A) + P(B) - P(An B) 
0.9 0.73 + 0.13 - P(AMB) 
P(AnB) = 0.73 + 0.13 - 0.96 
0.86 - 0.96 = - 0.10 
P(AnB) = - 0.10 
"Ihe probability cannot be negative. 
^ The probability that the student will either pass 
or get compartment is not 0.96. 
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X Mathematics 
Govt. Model Question Paper 2020 
Time : 2.30 hrs Maximum Marks : 100 
Instructions:i) Check the question paper for fairness of printing. If there is any lack of fairness, inform the Hall 


Supervisor immediately. 
ii) Use Black or Blue ink to write and underline and pencil to draw diagrams. 
Note: Thisquestion paper contains four parts. 


( Marks : 14) 
(i) Answer all the 15 questions. 14x1-14 
(ii) Choose the correct answer from the given four alternatives and write the option code and the corresponding 
answer. 
1. If n (AxB) = 6 and A = {1, 3} then n (B) is 
(1) 1 (2)2 (3)3 (4) 6 
2. Given ЕЁ, = 1, F,=3 and F, =F,_,+ F,_, then F; is 
(1) 3 (2)5 (3)8 (4) 11 


3. In an A.P, the first term is 1 and the common difference is 4. How many terms of the A.P must be taken for their 
sum to be equal to 120? 





(1) 6 (2)7 (3) 8 (4)9 
4. f= {(2,a), (3,b), (4), (5,c)] is a 
(1) identity function (2) one-one function (3) many-one function (4) constant function 
5. The number of points of intersection of quadratic polynomial x? + 4x + 4 with the x axis is 
(1)0 Q)1 (3) 0 (or) 1 (4)2 
6. The non- diagonal elements in any unit matrix are 
(1)0 (2) 1 (3) т (4) п 
7. If A is a 2x3 matrix and B is a 3x4 matrix, how many columns does AB have? 
(1)3 (2)4 (3)2 (4) 5 


8. In figure CP and CQ are tangents to a circle with centre at О. ARB is another tangent touching the circle at В. If 
СР- 11 cm and ВС= 7 cm then the length of BR is 
(1)6cm (2) 5 ст 
(3) 8cm (4) 4 cm 





9. The slope of the line joining (12, 3), (4 a) is l The value of “а 
8 


is 


(01 (2)4 (3) -5 (4)2 
10. If x = a tan0 and y = b ѕесӨ then 
y g “у xoy e у 
OE на Пт (3) Pa d Oe 
( 
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11. A letter is chosen at random from the letter of the word "PROBABILITY" Find the probability that it is not a vowel. 


1 2 1 3 
(1) = (2) 3 (3) 2 (4) = 
12. The height of a right circular cone whose radius is 5 cm and slant height is 13 cm will be 
(1) 12 cm (2) 10 cm (3) 13 cm (4) 5cm 


13. If the mean and co-efficient of variation of a data are 4 and 87.596 then the standard deviation is 


(1) 3.5 (2)3 (3) 45 (4) 2.5 
14. Variance of first 20 natural numbers is 
(1) 32.25 (2) 44.25 (3) 33.25 (4) 30 
PART - II 
( Marks :20) 


Note : Answer 10 questions. 
(Question No. 28 is compulsory) 10x2-20 
15. Define a function. 
16. Compute x such that 10* = x (mod 19) 
2 3 
17. Simplify сык х 22 
22  20y* 
18. Pari needs 4 hours to complete the work. His friend Yuvan needs 6 hours to complete the work. How long will it 
take to complete if they work together? 


12 (y 2) 

19. Find the values of x, y and z from the following equation 3|= [3 5) 
g 2 
2 


20. What length о ladder is needed to reach a height of 7 ft along the wall when the base of the ladder is 4 ft from 
the wall? 


1+ с050 


2 


. Prove that , = соѕесд + cot 





1 


22. 'The radius of a sphere increases by 2596. Find the percentage increase in its surface area. 





08 


23. The Standard Deviation and Mean of a data are 6.5 and 12.5 respectively. Find the coefficient of variation. 
24. If f(x) = 3 + x, g(x) = x - 4, then check whether fo = go f 


25. An organization plans to plant saplings in 25 streets in a town in such a way that one sapling for the first street, 


three for the second, nine for the third and so on. How many saplings are needed to complete the work? 


26. Find the 19% term of an A.P -11, -15, -19, ... 


í Y 
_ 509. 
| 
i 
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27. 


28. 


c 
Find the value of ZBAC in the given triangle. 


4cm 


f^. 
B Sem А 


‘The vertices of a triangle are А(-1,3), B(1,-1) and C(5,1). Find the length of the median through the vertex C. 


( Marks :50) 


Note : Answer 10 questions 


29. 


30. 


3 


32. 


33. 
3. 
35. 


38. 


39. 
40. 


41 


42. 


(Question No. 42 is compulsory) 10х5= 50 
Let f be a function f: № > № be defined by f(x) = 3х+2,х EN 

i) Find the images of 1,2,3 ii) Find the pre-images of 29,53 ійі) Identify the type of function. 
Let f: А-В be a function defined Бу f(x) = ть where А= {2,4,6,10,12}, В = { 0,1,2,4,5,9}. Represent f Бу 


i) set of ordered pairs ii) a table iii) an arrow diagram iv) a graph 


„Ле ratio of 6^ and 8" terms of an A.P is 7:9.Find the ratio of 9'^ term to 13" terms. 


"Ihe sum of first n, 2n and Зп terms of an A.P аге 5,, 5, and S, respectively. Prove that S}, = 3(S, - $,) 


Find the values of m and n if the expression i Ex f- h. 28 £ 24 +n isa perfect square. 
x 


3 
ES x 
If a, В are the roots of the equation 2x? – x -1= 0 then form the equation whose roots are a? В, В? a. 
P and Q are the mid-points of the sides CA and CB respectively of a DABC , right angled at C. Prove that 
4 (AQ? + ВР?) = 5АВ2. 


. Find the equation ofa straight line passing through (1,-4) and has intercepts which are in the ratio 2:5. 
37. 


From the top of the tower 60 m high the angles of depression of the top and bottom of a vertical lamp 
post are observed to be 38° and 60° respectively. Find the height of the lamp post (tan38? = 0.7813, 


48 21732). 


Calculate the weight of a hollow brass sphere if the inner diameter is 14 cm and thickness is Imm, and whose 
density is 17.3 g/cm?. 


Find the Co-efficient of variation of 24, 26, 33, 37, 29, 31. 


Two dice, one blue and one grey, are thrown at the same time. Write down all the possible outcomes. What is the 
probability that the sum of the two numbers appearing on the top of the dice is 


(98 (1) 13 (iii) less than or equal to 12 


. Find two consecutive positive integers, sum of whose squares is 365. 


A cylindrical bucket of 32 cm high and with radius of base 18 cm, is filled with sand completely. This bucket is 
emptied on the ground and a conical heap of sand is formed. If the height of the conical heap is 24 cm, find the 
radius and slant height of the heap. 


т 








( Marks : 16) 


2x8-16 


Note : Answer both questions. 
43. (a) PQ is a chord of length 8 cm to a circle of radius 5 cm. The tangents at P and Q intersect at a point T. Find the 


length of the tangent TP. 
(OR) 


(b) Draw a triangle ABC of base BC = 8 cm, ZA = 60° and the bisector of ZA meets BC at D such that BD = 6 cm. 
44. (a) Draw the graph of y = x? + 3x - 4 and hence use it to solve x? + 3x - 4 = 0. 
(OR) 
(b) A motor boat whose speed is 18 km/hr in still water takes 1 hour more to go to 24 km upstream than to return 
downstream to the same spot. Find the speed of the stream. 


ЖЖЖЖ 
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